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REPORT on the SANATORY CONDITION 
Of NEWCASTLE, GATESHEAD, NORTH SHIELDS, SUNDER- 
LAND, DURHAM, and CARLISLE : 

With Semarhs on some Points oormeetet mth the Health of the 
Inhabitants in the adjacerU Mining District, 

By D. B. Reid, Esq., M.D. 



In reporting the result of tbe inquiry on which I entered in the North 
of England, my observations are directed, in the first place, to the more 
prominent circumstances that came under my own notice, and such ex- 
planatory remarks are added as have appeared desirable in connection 
with the replies received from the various Committees that were formed 
in the more important towns visited, with the view of forwarding the 
objects of the Health of Towns Commission. 

Newcastle, Gateshead, Carlisle, North Shields, South Shields, Sun- 
derland, and Durham, formed successively the leading points of investi- 
gation, and such of the more populous localities in the immediate 
vicinity of these towns as my time permitted me to visit. 



PART I. 

Remarks on the Mining Districts, more especially in reference to the 
Habitations of the Coal Miners, and the Atmosphere to which 
they are exposed. 

The northern district being peculiarly distinguished by its coal-mines, 
the habitations of the miners necessarily attracted my attention in the 
first instance, and, in examining these, they were found in general to be 
very variously affected according to the locality in which they were 
placed, their proximity to the coal-pit, and the attention which ap- 
peared to have been bestowed upon them by the proprietors. 

Many of the older pit-rows are placed on level ground, and where 
this is the case, they present not only those extreme defects from defi- 
cient drainage and cleansing that are so commonly associated with such 
circumstances, particularly where the ground is naturally damp, or in 
the vicinity of pools of water, but two other evils, exceedingly important 
in their influence upon the health of the inhabitants, may also be ob- 
served, viz., the action of the vitiated air from fiery heaps in the vicinity 
of the pits and of the pitmen's houses, and the effect of vapour where 
water from the steam-engine is exposed on an extensive surface with 
the view of cooling it, so that it may be used again for condensation. 

TOL. II. B 



2 Vitiated Atrir(nfi Fiery Heaps — 

The vitiated air from fiery lieaps appears to have been considerably 
reduced during^ the last ten years, or, at all events, the examples which 
I saw duringf my recent examination did not present to me so striking 
an effi'Ct as I recollect to have noticed in the same districts on former 
occasions. The extent to which this combustion of the small coal has 
of late been carried, may be gathered from a passage in Dr. Buckland*s 
rfc^At address to the Geological Society, i^ wbioh he estimates {be 
annual consumption in this manner to have approached at times to 
millions of ton^ *, and, thqugh vsi^ny mixiers hi^ve alBrmed that this 
statement expresses an amount which they believe to be far beyond the 
actmi ea^s^mplio|l9 1 am still satisfied that lh» pisaatice of pe«mitting 
fiery heaps tp ham near the ptttmouths k oiosl iujunoiis, and should 
be arrested in every case where it is practicable, even though nothing 
should be consumed but some inierior small coaf. Hitherto the waste 
of coal solely has been an object of attention, but, even where that has 
been comparatively trifling, from the inferior nature of the material 
consumed, soinetimes little better than a species of shale, bxx4^ perhaps 
altogether unmarketable^ a more grave consideration arises in tracing its 
influence on the surrounding air. 

These fiery heaps produce 

CurboEuc acid. 

Carbonic oxide. 

Sulphurous acid, and occasionally sulphuretted hydrogen in 
smaller proportion. 

Steam, and, in many cases, according to the nature of the 
material undergoing combustion, all the varied oleaginous^ 
ammouiacal, and other products that maybe separated by dis- 
tillation at various temperatures from common coal, as the 
fire bescins to approach upon those portions that may not 
hitherto have been kindled into actual combustion. 

It will naturally occur that such fiery iieaps ar^ exceedingly objec" 
tionablcj^ not only from their influence, upon the habitations in their vi- 
cinity, but also on all occasions when the wind inclines towards the 
pit mouths, as they must then deteriorate the supply of air to the miner 
\n the. pit belonir. This reajsop alone should lead to th^ adopliov of 
^lor^ efiSi^ual m.es|i^urfts fof their supipressioA, 9» the bM ^ fi^^m tihAm 
9ften drifts alojag the surface, or 13. thrx)wn into ei^dless ^ddi«a» by which 
th^ fresh air is contaminated with It in itfi progress to the pU. fi^ oUier 
places I have no^tc^d cases whfere a vitiated atmpspher-e from a single 
but very large chininey could be distinctly recognised at a distance of 
two ^liles; and it is oji^vious that when, the wind inclines continuously for 
a long period in one directioii, so as to. involve the pit mouth, or any 
BOW 0^ pitmen's cottages in its course, it may be difficult t^ appreciate 
\he msgi^Uudei of the evil that may from -time to time hjave Ineea pro^ 
duoed hy the larg^ heaps of fuel son^e tinges on. fir^ al. a siu^glje place- I 
should be totally at a loss to acooU(Ot Cor- their ix^uence not being more 
fully apps^ciatedy were it not proverbial bovr nUiD^erous aise the cir^Qmn- 
stances 1,0. which habit reconciles uSaVi(hen their evi) electa are not clearly 
brought under coosideratioiii. 

My atteaj^ w«9 first dif^tisd p^ftipuUM^ly to, ilm. ^^^^. QU th« 



Effect upon wUrmI VfiUikiian^^JPitB^s Houses. 3 

jHPiMiit eooasioa ia conceqiieiice of having iii«t with cases where 
pey^potual headaabe ooeucrod in the Ticinii^r ot coal-piU> which tha oom^ 
plauung pariiea atatad coBtinnally hung upon th«aA,«xcapt wh^n thfy 
iaCi tba pit-row in which thay suffered, and went to more elevated 
ground. I naceciainad that even women, who never descend into the 
mines in the district under consideration^ comipbined of the perpetual 
headache which caressed them ia (he vicinity of some of the pits. 

Many facts might be adduced ia ra&reace to this sul^ect; hut it is 
not considered necessary to enlarge upon a point which is in a great 
measure self'-evident, and w^i^h demaUda mi>r# and more eonsideration 
in pvoporlioo as the combnsikMn takes pkce m low and akckerad gnmnd 
that retaiirs the aeriel phidiicts^ and as the hes^ is scar to tbe pit-mouth 
or the pit-rows which it may afieet. 

Emanations from water coolers have been represented to me as 
having a very ofGenaive and distressing elfect upon the atmosphere in 
some pift-rows, and as being accompanied by sulphureous emanations, 
tarmshing silver in the usual mauuer. I have uot observed these effects 
peraomdly, perhaps fcom my veoefti visil having faeeo made in Decern- 
her, when the l<»wer temperature of tlie atnsosphtre must have deprived 
them of much of their force. 

The external ventilation of many pits and pit-rows is much affected 
In numerous cases by the mounds of ashes and other impurities that 
sometimes rise on either side of them. The passages or roads also are 
not unfrequently of the most imperfect description, consisting of little 
move than the origixtal soil, often cut into deep ruts by carts to such an 
extent as to render them scarcely passable in winter. 

Though many of the pitmen's houses still present the defects of site 
that have heeii euumerated^ a spirit of improvement appears for some 
time past to Iwve heen extending in various places, and numerous pit^ 
mea'a rows may he seen where the furniture, as well as the genaral 
style of accommodation, is very considerably beyond what might bftve 
heen expected. Aawng those of this aikperior desct iptioi which I have 
inspeeted* i may reliw mors |MVticisl«rly to saine that were pointed «i«t 
to me by Mr. Lougridge wsar the BedkagtaA Iron Works^ which pte- 
seated a very marked appearance of CMsfort, ^aoliassis and cheerful- 
aese; and I would observe, generally, iu resect to these and other 
pitmei^'s hana^ of a simikr anperiof defieriptienii^ ^haL the provision of 
goad houaes for the pkmeu by proprietops apfNara ta haire a powerfiil 
moral, cfiiset io imptewiug all their habits,, and that the occupants of 
such hfraaes geiiersily shew with an lionest pride theis eightrday dock 
and nmhogany bedstead, the {ermei being considered: byr the miser, in 
aa isolated district,. an iodiapensable requusite in timing bia early 
labours. 

Where the pil-rowa receive UtUa or no attention io respect to the 
meana of cleansing, fi»w elassea of habitaitiana are apt to pesent a mone 
wretched appearance ; and, without entering on any detailed daseriptien 
of them aad of the strong imrpressioa which even a aingle visit tamany 
of these is caleulated* to convey, tlie following statement received f^oiti 
Air. Websten, of Durham^ aadattested by the Rev. Mr. Todd, Mr. John 
Pffinoe, and Mr. Thomas Marsden, all of Sibnefiffe^. will convey & ^od 
idea of their delieieiiciiea in respset to eleansing and external ventila- 
tion, and of the manner in whuth they are viewed by those who are cog- 
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4 PitmetCs Houses — Defects. 

nizant of their condition at all times. Such pit-rows, however objec- 
tionable in any locality, become still less tolerable in proportion to their 
vicinity to other habitations; and Mr. Webster informed me that fevers 
of a malignant character are more frequent in the vilhi«re of ShiucMc 
<han in the surroanding district. The very recent period within which 
these pit-rows were constructed, marks the slow progress with which 
Improvements may be expected to become general that are not insisted 
on to a certain extent by compulsory measures. It is stated that 

'' Fifty pitmen's bouses were bollt In the year 1842, now containing 
nearly 300 people^ at the lower part of tkevilUnfe of SMim^Mb, parish of St. 
Oswald's, Durham, on lesa thaaan acre o/ ground; that Uuire aie no neees- 
sarieg, no cesspools, no conduits nor drains, but that the filth accumulates 
in the front of the houses, and tbat the water thrown out of them is allowed 
either to sink into the ground or flow on the surface into the main street. 
The consequence was,, that this last summer the stench arising from the 
locality was so perceptthle that it excited general observation : the space 
between the backs of the houses is not more than four feet, and most of the 
water is thrown out there, remaining in a stagnant' state until evaporation 
takes place : there are neither, pumps nor wells ; and waiter for the use of 
the inhabitants is brought from the upper part of the village, generallv on 
the beads of the women, whereas pipes mig)it be laid d(^n at a trifling 
expense. We beg leave to observe that pitmen's liouses are usually bulk 
in a locality uninhabited previously : but this can be no excuse for want of 
cleanliness when they are built in villages where that is attended to.*' 

Where a small plot of gmund \& attoched to the individual cottages, 
and attended to by the^ miner or hia family, it appears to contribute 
much to the comfort of the inmates; but the very various success that 
has attended the introduation of this plan in different localities indicates 
that, unless fostered by the care of the proprietors, for a time at least, 
it may be doubtful whether those good eflbets will be realized that have 
been anticipated from this cause. 

In point of interDal- arrangements, those cottages that Imve two rooms 
may be jostly considered to presewt isubstantial aecommcdation for the 
inmates; hot, even there, the most distressing scenes perpetually occur 
during the prevalence of disease; from the want of those conveniences 
that are equally essential fov health and decency. There is a universal 
feeling that such arrangements have been too long neglected, and that 
nothing is more imperative than that the gnsat majority of pit-rows 
should be put upon a new footing in this respecf 4n connection with 
drainage and cleansing. Xhe miners did not hesitate to state the bitter- 
ness of their wants, and the great boon which it would accord to them, 
were a proper consideration given to this subject. In cases of disease, 
more particularly among the fi^male inmates, it was again and ag^in re- 
presented to me tbat all sense of decency had to be overcome, or they 
were of\en subjected to many causes of great suflering and increased 
sickness. 

Many of the miners complain much of the defieient accommodation 
in cottages, particularly where there was only one room. Such limited 
habitations often formed in themselves sources of great domestic misery 
and discomfort, and the defective discharge of vitiated air from the lofl 
or attic, when beds are placed there, is often the cause of a compara- 
tively oppressive and unrefreshing sleep. (See the plates.) 



Want of Soap — Fire Places. 5 

Cottages with three rooms are comparatively rare ; but some even 
with four rooms may be occasionally seen. (See the plates.) 

A practice is very common throughout the mining district of 
retaining the urine till it is decomposed and highly charged with 
ammonia, when it is used as a substitute fur soap. This practice, by 
no means confined, to the mining district alone, as will be observed on 
perusing the accompanying pages, is not uncommon in the towns, 
though no manufacturing operation requires its preservation, as in 
print worksk and in cJotb manufactories. In. the pit-rows the urine 
from several hwliitations is often collected into a common barrel from 
which each famHy Js supplied on the washing day. Though repre- 
sented in some eases that this course was desirable from the condition 
of the water used, and that the ammonia was superior to soap, I could 
not convmce myself that the practice was not adhered to from former 
habits, and a view to economy rather than from any other cause: it 
appeared to me, ope, however, which is nu)re^. common in the mining 
district now under consideration than in any other part of the kingdom 
whew I have had 4lie opportunity of examining as minutelv into the 
habitattmis of the poor, and where thenrine is not collected for manu- 
facturing purposes, b«U for private use in families. Where this practice 
eonttnties, the state of the atmosphere on washing days is altogether 
unaccountable to those who are not aware oif the cause. 

The comparative economy of fuel in the coal-mining districts leads 
necessarily tp a p<M?iliftr f«aturie in the habitations of the miner, viz., 
the abundant warwth. which. they receive from the ample fires that are 
very generally sustained, and the extent to which they expel moisture 
and maintain a constant Yentilaiion. This ventilation is also peculiarly 
effective in numerous instaneee from the oonstruction of the fire-place, 
as the altitude whii^ the chimney attains before it is enclosed in the 
walls enables it to drain off the air of the apartment at a higher level 
than is cpmmonly observed in cotta<;eai. while the power of the fire 
sustains .a strong draij^ht in the chimney. The fire also, not being 
generally extinguished at nighty contributes much to improve the 
ventilation; though backward. currents injurious to health must at 
time^ ensue, still, oip the whole, the. warmth of the chimney, even when 
the fire may have • declined mucli, commonly sustains an ascending 
current of air, if the fit<tings at the doors and windows be not so close 
as to prevent thje ingress of a suffident sutpply^, 

' The annexed figure shows a form of 
f^re-place very commoii in the mining dis- 
tricts, and also in the rural cottages in the 
same locaTities, the ordinary fire-place 
being made to act from time to time on 
a boiler on ond side, or on an oven on 
the other, according to the manner in 
which the slides, valves, or dampers are 
J regulated. It presents perhaps the prin- 
— — — — ■ 1 1 1 cipal peculiarily in many cottages and fire- 
places in the north of England, and, though it has evidently formed the 
basis of numerous improvements in fire-places, it is an object of attention 
more from the effects on health that are consequent oU the large amount 
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6 Appearance of the Min^^nsufficient supply of Fresh Air, 

of fuel it consutnes than a ^ood paU«rii for imit&tioti» ^p^cmlly wh«re 
coal is expensive. 

In visiting some plt^rows at periods when the miner was at home, 
the care-worn figure of the miners his pallkl oountenauce and 
shrivelied aspect, oflen presented a painful cotitmst with that of other 
members of his family not enga«^ed in (he mine^ particularly his female 
relatives of the same period of life: this, perhaps, presents one of the 
surest indications of the extent to which his health is b^cted in mines 
where offensive gases pre-eminently prevail. On putting to a gh)Up 
of such miners some questions connected with their heahh, one of the 
inen emphatically replied, " Look at Us, and you will see whether our 
health is affected or not ;" and, certainly, out of the whole number 
(eight or ten were accidentally congregated together) there was not 
one whose appearance did not indicate the effects arising firom the 
long-continued influence of a vitiated atmosphere. And, though I do 
not profess to enter upon details in this report as to the v(!ntilation of 
mines, the following summary founded on observations made in coal- 
mines on the present and former occasions, appears to me to be requi- 
site, in order to bring the question of the heahh of the miners more 
specifically under consideration, and indicates the extreme importance 
in his case that the air of his cottage should be freed as much aa 
possible fropn the evil influence of defective drainage and cleansing, 
and other cause? of inferior ventilation,— that he may at least steep in 
a pure atmosphere, as the state of that in which his duties connected 
with the peculiar circumstances, of the mine leads him to work, ia often 
of the most inferior description. 

A. The atmosphere that supplies the pit-moutli is not always suf- 
ficiently protected from the products of combustion that arise from the 
fiery heap in its vicinity, which is still permitted at numerous pita. 
(See plates.) 

B. The absolute amount of fresh air led into Individual coal mines 
appears to me to be generally insufficient for the support of health \ 
and, though the miner cannot expect to obtain below ground an 
atmosphere such as can be commanded above, still the length of the 
air-courses, extending many miles without a particle of fresh air 
entering, except at a single aperture, its progressive deterioration, the 
amount of impurity it attains long before its escape, and the emana« 
tions from the goaves, which are immense reservoirs, in general of 
fire-damp, or other impurities, as well as the explosions that ensue 
from time to time» all attest the great importance of the details of these 
eircumstances being more minutely ascertained and recorded, with a 
view to improvement, than is practicable under present arrangements. 

C. The separation of the downcast and upcast movement of air 
(the former supplying the mine, and the latter withdrawing the vitiated 
air from it), when they are affected by a partition or brattice dividing 
one shaft into two, admits in most cases of a more effective isolation, 
which would tend to diminish the chances of contaminating the fresh 
air with a portion of the ascending current of vitiated air. (See plates). 
The expense of an effective brattice in some shafts amounts to nearly 
1000^; and, as it is made of wood, the heat, moisture, and bad air 
reader it exceedingly prone to decay, and then the good air leaks to a 
greater or less extent at once from the downcast to the upcast shaft 



Explosive Ai^3p7ie^'e — Sdjfdy Lampi. t 

without pAssinjJ through the ihine. The jnlrddiictiott of pur^r air-ti jht 
brattices both in the shaft and in the workings, and the use of niate- 
rials, as the iriuriate of zinci (Sir Wiihaiii Burnetl*s patent) to pteVent 
decomposition, would assist much In sustaining a better atmosphere. 

D. The large corfe or coal-basket in some pits fills So entirely the 
area of the shaft, that the ventilation tnay be consideifed itt a great 
hfieasUre aS practically suspended during its descent. 

te. '^f he current that supplies thie miner whert actually at Work !h 
the coal-seam, reaching the main channel too bflteri only by A Secbndat*y 
or tertiary branch from the niaih current, he may pass his time in an 
atmospheie even inferior to that Which dscends the Vitiated air-shaft, 
the latter being dilutecl with air of ft purer qtialitjr that hiay hkve 
passed through more leading channels. (See plates.; 

F. Notwithstanding this, fao means airfe 6mph)} ed al preSerit foir fesli- 
mating the amount of carbonic acid in the Atmosphere 6f coal-ihineS : 
its eifecls,. perhaps, are more extensively destructive to humaU life, 
though it does not operate with those circumstances and that i"dpidity 
which gives such notoriety to acci(^ents arising from explosive mixtures 
of carburetted hydrogen and common air. 

G. The miner who works hear the downcast shafl dbtalUil alWays 
comparatively good air, while he who works n^A}[ the upcast shafl is 
continually exposed to vitiated air. 

H. In explosive or other dangerbiis atmospheres whete cdt-biiiretted 
hydrogen abounds, it appears to me that more attention should he 
given to Eir, Clanny's improved lamp, in which he has introduced thfe 
use of Sir Humphry I)avy*s wirc-gaUze. In the Dav^ laitip the heat 
acciimulates principally above on ordinary occasions, and in k ciir^cilfc 
the dame and sparks from the wick are prone*tb strike upon the wife- 
gauze and inflame any coal-dust or other infislmhiable matter that niay 
be without. In the improved Clanny lamp the flame is sustained 
comparatively upright both in a calm and in a current, and it appears 
doubtful whether a drop of water or any thechanical Violence wbiild 
injure it more than the tJavy lamp; for thfe cylinder that surrounds 
the flame is hot made of gauze, but of glass sufflcieritlv strong to bear 
as great a blow as the gauze without injury : mica mav be Siibstildted, 
if necessary, for the glass, t have seen the glass cyUilder at different 
times piiinged into cold water without breaking, the lamp having pre- 
viously been in full comlnistion for half an hour Or ah hour. t)r. 
Clanny was the first person who entered a field of explosive air in a 
mine with a safety lamp, and this laid the basis of future discoveHes 
in this important investigation ; arid, having seen the Davy tamp blown 
out in a current in a mine in which the Clatiny lamp was scarcely at 
all affected, arid having subsequently eiariiiiried Dr. Clanhy'i^ lamp iii 
detail, t am well satisfied that neither his drigiual ctaims dor ihe Valiie 
dt his present lamp are sufliciently appreciated. No lamp, however, 
even were it absolutely safe, can protect the mitier from the respiration 
of a vitiated atmosphere. Extended vehtiJatibii can albrie efi^ect this 
rmportant object. 

I. No conveniences are made lor the miliars, and heri^ the atmo- 
sphere 18 more or less cbntaihinated from' this caiise ; arid local accii- 
mulaiioris; particularly where the irap-boys attend thei doors, nave beeii 
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represented io me to produce at times sickness and loss of appetite 
among the men. 

J. Carbonic acid, carburetted hydrogen, and animal exhalations, not 
only induce oppression to such an extent in many places as to diminish 
very materially the effective value of any man's services and lay the 
foundation of permanent disease, but, in badly ventilated mines, the 
condition of the inferior animals is also affected, and cases of glanders 
among the horses and cancer among the mice that infest some mines 
have been reported to me. 

Though the arduous nature of mining enterprises necessarily pre- 
vents the possibih'ty of that pure atmosphere being supplied which may 
be commanded in other places, no field perhaps presents such oppor- 
tunities for improvement, or so imperiously calls for that inspection and 
regulation which has produced equally beneficial efiects in schools, 
manufactories, hospitals, prisons, and other places. 

In the case of coal-mines, it appears to me desirable not only that a 
system of inspection, which has frequently been recommended, should 
be carried out, but that it should also be accompanied by a code of 
rules for the education and training of viewers, such as must neces- 
sarily extend the processes and appliances for the ventilation of mines 
in proportion to the increasing danger to which the miner is exposed, 
and the deteriorating influence of the more vitiated atmosphere which 
the use of the Davy lamp enables him to penetrate. It is impossible 
to visit any mine almost without observing that a large number of 
those to whom the noore immediate inspection is intrusted, have not 
had the opportunity of obtaining that knowledge of science which 
persons holding their arduous and responsible ofikes should possess. 

I have had no hesitsition in coming to the conclusions embodied in 
the preceding statements, relying on the examination made not only on 
the present occasion but also at a former period when visiting various 
pits, having traversed one of the most fiery pits at Wallsend not long 
before the explosion took place there, by which upwards of lUO lives 
were lost A reference to the plates will point out the localities in 
which the amount of carbonic acid in the air in the pit was tested by 
such means as I could apply on the spot, and indicate the circumstances 
under which a mine that is often said to be healthy or amply ventilated 
may still be so managed as to subject the men to a very impure atmo- 
sphere in those places in which they may be actually engaged at 
work. 

As to the health of the pitmen generally, excluding the results of 
accidents, I am certainly disposed to consider that they suffer more 
from the vitiated atmosphere which they breathe than' is generally 
admitted : this opinion is founded On what I have seen, as well asfVom 
the examination of the state of the air in mines. The warmth and 
comparative equality of temperature in mines reduciis, to a certain 
extent, the evils to which the men are subjected. I have been unable 
hitherto to obtain such an ainount of information as would afford satis- 
factory tables on this point. Many miners live to a (Considerable age, 
and for the materials from which the following table is compiled I am 
indebted to Mr. Wilkinson, of Newcastle, who extracted the causes of 
death of 100 pitmen in the order in which they occurred ip the Register 
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Tables at Wallsend* In presenting it I am by no means disposed to 
consider that it can be relied on as a true exposition of the average 
causes of deaih among miners, except in the locality to which it refers; 
but, on the other hand, in the absence of other information, it will 
show that any advantage from equality of temperature in the mine is 
not such as to overbalance other circumstances that tend largely to 
afiect the organs of respiratiou. The age at death was also stated to 
me, but there was not sufficient collateral information to enable me to 
place this part of the subject on that basis which would have admitted 
of a j ust and accurate com parison. 

Tablb showing the CAtrsss of Death amonsr 100 Pitkxn, as extracted 
from the Registrar's Report iox the District at Walisend. 



Affection of the brain . • . 1 

Ague 1 

Apoplexy 1 

Asthma 4 

Asthma and debility ... 1 

Asthma, or old age ... 1 

Asthma and gravel • • • 1 

Brain fever 1 

Can cer in the Up 1 ; in the face 1^2 

Cholera 1 

Consumption 25 

Convulsive fits 2 

Debility 7 

Disease of the prostate gland • 1 

Disease of the heart . • • 2 

Dropsy • 23 

Intoxication 1 



Gravel 

Inflammation (?) . . 
■ of the bowels 

„ brain . 

„ chest . 

Malignant sore throat 
Old age .. • • • 
Paralysis .... 
Paralytic St|*oke . . 
Stomach complaint 
Small-pox .... 
Spitting of bloofl . . 
Typhus fever . . . 
Ulcer in throat • • 
Visitation of God « . 

Total . 



: 1 
. 1 
. 5 
. 1 

. 1 
. 1 

. 13 
. 1 
. 1 
. 1 
. 1 
. 1 
. 5 
. 1 
. 1 

100 



The transition from the mine to the external atmosphere, and from 
the external atmosphere to the mine, especially in winter, indicates the 
importance of those comforts and conveniences for enabling the miner 
to wash himself, and to warm and dry his clothes when he may have 
been subjected to a long continued dripping of water, or other causes 
of dampness* engaging a much more careful attention at the pit mouth 
than they have generally done in this country, — particularly as very 
simple and economical arrangements, where the cost of fuel can be no 
object, would prove a source of very great comfort to the men. 

As to other mines, the comparatively small number of the population 
engaged in them, and the absence of fire-damp, as well as their com^ 
parative remoteness from those towns which formed the principal object 
of attention, prevented me from having the opportunity of examining 
circumstances with that dttail which would permit me at present to 
offer many observations with confidence in respect to them; but the 
extreme condition to which numbers are annually reduced who attend 
more especially to some of the operations of the smelting-houses at-r 
tached to the lead- works, and particularly those who are engaged in 
cleaning out the smoke-flues that are largfly charged with the oxide of 
lead, points out. the importance of efforts being made to control the 
effects that are produced in various operations with this metal, and of 
the adaptation as a substitute for flues of some plan of condensation. 
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sUch A^ is advelrted to In the section on nuisances, and illustrattid n 
the plates. 

In eohcUiding this part, it is necessary for me to remark, that thei'e 
appeared to me to be in all places visited an increasing conviction afi to 
the importance of the more extended ventilation of coal-mines ; and 
White kny impresision as to the defective position in which this question 
stafids is freely stated, I must also state that there are able knen in the 
)ninit)g districts who are well satisBed of this fact. I maV refer to the 
fteport of the South Shields Committee on Accidents iti Mines, written 
by Mr. Mather, not only in evidence of the local attention given tb this 
subject, but also as showing how very carefully and practically it has 
bteti ihnstigatedi 



PART IL 

Creneral Itepgrt on the Towns visited in tlie Northern Districti. 

Prbliminary Remarks. 

Trtts towns and villages visited in the northern district present abun- 
dant evidence of the causes of that high rate of mortality which the 
mortubry registers eVince. Leading streets in some of the principal 
toWns, and those situated in the highest ground, and occupied by the 
more wealthy inhabitants, may present a comparatively favourable 
aspect; but» in general, on turning aside into the lanes, courts, and 
al%s frequented by the poorer part of the population, the condition of 
thdir habitations indicates the accumulated influence of evils thdt miist 
have been progressively increasing for a long period, and augmenting 
with the density of the population. 

The precise extent to which these are, and may have been, dependent 
on poverty, defective laws, the defective enforcement of such as have 
been enacted, or on ignorance, dis<iipation, and vice, it may be impos- 
sible to estimate; but, certainly, the result of all inquiries in which 
I have been engaged has only given additional strength to the con- 
viction that a vast amount of misery, disease, poverty, and death may 
be prevented by the introduction of suitable sanatory regulations, with 
the view of controlling admitted and remediable evils. They operate 
hi too many cases as powerfully in lowering the tone of moral feeling 
as they al-e siicCessful in destroying health, strength, and life among 
the labouring populatioh. Habitations for families, destitute alike of 
adequate accommodation for the separation of the sexes, and eveh of 
those conveniences which common deceticy requires, the absence of a 
sufficient and easily accessible supply of wholesome water, and the utter 
inefficiency of the meaiis resorted to for cleansing, drainage, aiid sewei*- 
age, are evils that press heavily upon a large number of the humbler 
classes in every one of the towns to which I have to refer; arid thoiigh 
I cannot affirm that on the whole the districts examined presented more 
offensive scenes than have been traced in the metropolis or other places, 
iStill they offered nothing, when viewed generally, which can entitle 
them to claim a higher rank in this respect ; and when the favourable 
inclitlatjons which the most of them have for drainage: however defec- 
tive the iS6il ih^y be, kr^ tsiiketl int6 considersitioti, arid thif fivers which 
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t\in by tfmtn, lew plati^ e^uM be ««tect%d that wsmM shew tndl« ^d- 
minently how utterly inadequate the present afran^mentB hi.¥% been 
for sanatory putposes, even !ti those towns nrhose natural position has 
rendered them the Ifeast obtipicious to the evils Under which they mifi^i 
It cannot be expected that matiiifactnting towns^ abounding ih a pipM^ 
Itition accustomed to severe and anfuous llEibouf^ not in any way fk* 
vourable to persona! eleanh'hess, can e^^hihit a similiilr aspect to village 
that are purely agricultural, or whose principal inhabitflnts are engaged 
fbr the most paft in titerary fertd academic pursuits; Itt places^ how* 
ever, where dne ot two thouseifid tonM of refuse may remain Withih thi^ 
town it&elF, or oti its very verge, (as may be seen in mote than one of the 
towns now under consideration,) for months without rembTal,-^Where 
there are habitations with a Whole apartment, and sometimes a lloof, 
appropriated to refuse, the emanations from which penetrate into every 
room, it cannot be too much to aflfirrti that they nourish the seeds of 
those diseases that prevail in their vicinity, aUd unquestidtiably fontl a 
powerful, if rtot (he principal, element in the annual mortality df their 
respective districts. 

Though many of those in official situation?*, whose professional duties 
or the dictates of humanity led them tc) be minutely acquainted with 
the humblest habitations, were aware of the extetit of evils that pt«* 
Vailed irt individual towns and villages, cases constantly bccuri^d that 
assured me that the greater mass of the inhabitants were often Hot 
practically conversant with the extent io which disease attd siifflsring 
existed even in their own neighbourhood. T have been accompanied 
at times to scenes by persons who might have been ^tippbsed to have 
been well acquainted with the abodes of the poor in the placea to which 
they invited my attention as extreme specimens, and as exhibiting Uie 
fnost severe cases of destitution fend disease, when I have had to state 
that the parties appeared to me to be comparatively comfortable, and itt 
a very dilferent position from [others I had previously seen with me* 
dical gentlemen, or with the assistance of the relieving officers, or the 
.Superintendent of the police. At local public meetings also, held ill' 
connection with the objects of the Commission, examples were hot 
wanting where, though there was no unfair anxiety to evince th^ 
superior condition of the population under examination, the statements 
made clearly indicated that there Werfe ntimbers who had only a vague 
and imperfect knowledge of the true condition of the humblest habita- 
tions around them from a deficiency of personal observation, and many 
instances Occurred Where there was good reason to believe that very 
beneficial effects arose from the investigations that afterwards ensited; 
I am desirous of representing this fact in the strongest terms in ^hich 
I may be permitted to express it, havihg a firm assiirahce from What 
I have universally observed in this district, that a thorough and distinei 
exposition of the realities of that amount of discomfort, disease, and 
death, that are justly attributable to causes that may be easily reduced 
irt virulence, though they may not be so rapidly removed efffecttially, 
Will lead numbers to assist in the a in eli oration of the condiiion of the 
poor as they become more sensibly alive to the great benefits that arise 
frdm a little timely assistance or interferenee, and to the magnitude Of 
those evils that oppress so many of our fKllow-creatures, and to whfeh 
hiflllons are habHuaUy exposed, tVfthdut that eonscldusne^ of thelf 
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existence which is essential for the devdopment and prosecation of 
active measures of* relief. 

Numerous cases presented themselves which indicated that the 
extreme condition of many habitations amon^ the poorest classes of 
society, and the accumulation ol* masses of the most distrusting filth in 
narrow passages, scarcely allowing in the most extreme cases one 
person to pass comfortably, tend greatly to reduce such communication 
as ensues between . their inmates and those in a better position who 
may have any dealings or intercourse with them, increasing thereby 
that isolation to which they are too much subject, and leading often to 
habits of recklessness and indifferenee to an extent that is never observed 
where families are subject even to little or nothing more than the casual 
inspection of others in a different rank of life. I should qmit one of 
the most important circumstances which was repeat«dly forced upon 
my attention by difierent individuals in the northern district, did 1 not 
state my conviction that a more extensive system of organization 
among those who have the disposition to devote a portion of their time 
to their poorer brethren would be productive of incalculable benetits to 
them in each individual district. 

But, if it be true that there are evils of great magnitude affecting 
society as extensively perhaps in some parts in this district as any others, 
which only require to be seen to be understood and appreciated, there 
are others, as ventilation, which have been made more manifest in 
modem times, a knowledge of which is less familhir, though, on the 
whole, the general information on this subject in the northern district 
is rather in advance of what is observed in other places^ from the atten* 
tion it engages in the coal mines. Ventilation is rarely understood or 
applied in dwelling-houses to that extent or with that care and precision 
which health and safety require. In particular, sleep is rendered com- 
paratively unrefreshing from the want of a sufficient supply of pure air. 
The accurate and precise workmanship of modem architecture, and the 
enterprise of mining adventure and manufacturing operations have 
advanced in a greater ratio than the general knowledge of the pre- 
cautions essential for the due supply of atmospheric air ; and amidst 
the endless examples of this fact which came under my immediate 
notice in the northern district, and which i could adduce here, I shall 
confine myself to the following, as exhibiting in a practical manner the 
extent of evil that may arise simply from want of information on points 
which many suppose would have been almost universally understood, 
but which in reality are only imperfectly appreciated in practice even 
where general principles are familiarly known. 

It was stated to me in one place that fire purifies air ; and great sur- 
prise was manifested on pointing out the increased impurity that was 
communicated to air respired habitually in the case referred to, when the 
products of combustion mingled with it, and the snre and certain in- 
fluence it would ultimately exert on the health of the men exposed to 
it. This occurred in an individual who had several hundred men under 
his charge, though only a few of tliem were exposed continuously to 
the atmosphere under consideration ; and minute inquiries satisfied me 
that under the circumstances in which he had attained his position and 
the absence of all pr<^r opportunities of precise information, as well 
as the usages to which he was accustomed, nothing else could have 
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been anticipated. In a church in another district^ where the taste of 
the atmosphere was so sharp and pungent that I immediately remarked 
the circumstance to the attendant^ he told me that it was merely '^some 
St} the" from the furnace or fire-place by which it was heated, and to 
which he did not appear to attach any importance. I do not consider, 
from the specimen of air I tasted, that^ if the atmosphere in the 
church referred to is oAen in a similar coiuittion to that now mentioned, 
the congregation can be free from headac-he and oppression, even were 
considerable ventiiatioa sustained ; but this did not appear to be the 
case. 

Lastly, schools came under my notice where the vitiated air from 
one school formed the only supply to an 01 her school which was placed 
above it. 

The continued attacks of fever in the same localities, and the occur* 
rence even of the cholera in the same places where fever is most fre- 
quently noticed, has not been sufficient to arouse the attention of the 
inhabitants generally to the importance of the focal authorities in- 
sisting on the removal of those massive accumulations of decomposing 
refuse which are ready again to pour out their virulence on tlie sur- 
rounding habitationa^ wherever similar combinations of atmospheric 
phenomena and other causes shall niu'te their evil influence. As an 
example of one of these, I may re(br to the condition of Bankwell- 
stairs, a court connected with Pipewell-gate, one of the worst districts 
in Gateshead, a town in which the pnofgress of the cholera was exces- 
sively rapid. Dr. Clanny, in one of his' valuable publications on the 
cholera, states at page 5— -• 

'' At Gateshead the disease did not make its apparance till the 2Sth of 
December, when only two cases were, on the evening of that day, reported ; 
and so rapid was the course of ' the pestilence that walketh in darkness,* 
that on the 27th of December, 172 patients were reported, of whom 63 had 
died. In a few days afterwards we find at Newcastle, where the disease had 
not been heretofore so fatally rapid in its progress, that it renewed its attacks 
with greater energy than ever.*' 

Dr. Clanny also observes, in respect to Sunderland, — 

^' From attentive observation, I atn satisfied that those parts of Sunder- 
land in which the disease prevailed most, exteoi^vely were the very places 
in which typhus fever had formerly prevfiiled to the greatest extent, and 
which an experienced medical visitor would fix upon as most likely for con- 
tagious diseases to make their commencement." 

I have been informed that orders have been recently issued for 
the removal t>f the reftise at ^BankwelUstatrs, and certainly no 
step was more imperiously demanded. The sallow aspect of those of 
the inhaUtants whom I saw, and the extent to which offensive emana- 
tions from i^ penetrated into every dw«lHn^ around, could scarcely be 
credited excepi by ihose who im.ve personally inspected such places. 

The general appearance of the population. In the habitations of the 
poorest clas&es in the district under* <2onsideration, certirihiy impressed 
me with the conviction, tliai it' corresponded* Vrirh the indications of the 
mortality, tables ; and the varied rates of mortality in different parts of 
the same town Di%ht to a eertain extent have been anticipated almost 



ill Oiany pUc^si b^ a ^trans^r, from the condition of the biibitfttiiMis and 
Uie streets in which, they were situated, or the nuisances in their immo^ 
diate vicinity. 

A very natural anxiety was expressed in almost every place visite<l aa 
to the general im^jression made by the appearance of tlie population, 
and the condjition of the habitations of the poorer classes. There waa 
universally a frank avowal of their true condition. But questiona wera 
proposed at the same time, in endless variety, which indicated iu moat 
places that, bowever bad things might be, they were considered to be 
worse elsewhere ; aud thus many were insensibly led rather to congra* 
tulaie themselves on their own district or town not being so bad as that 
of their neii;bbours, than to test themselves by a proper standard of 
comparison such as might be justly applicable to the peculiar circuia- 
stances of the case. 

If we look to other places, including London, ample materials for 
comparison undoubtedly appear; and, even in those districts whereat 
first a better state of arrangements might be supposed to exist, the 
most superficial examination too often discloses stai:tling evidence of 
the want of sanatory regulations. If we take an example from Ken-* 
slogton, we shall 6nd near the high road 200 familiea-^com prising 
about 800 individuals — living in buildings totally unprovided with 
drainage or sewerage : the only accommodation consists of three 
privies, and a single dust-bin exposed under circumstances that reudei 
them a most disgusting nuisance to the whole neighbourhood: oi;, .if 
we look to the potteries on the other side of Notting Hill, a series of 
ponds may be observed subject to no drainage, loaded with the mos^ 
offensive animal and vegetable debris^ and near them an open ditch, of 
great length and breadth^ communicating with an open sewer at one 
end, and presenting a mass of fetid exhalations such as I have not seen 
exceeded in any part of the kingdom. These extreme and deplorable 
exhibitions, in immediate contact almost with the dwellings constructed 
therein were pointed out to me by tlie Venerable Archdeacon Sinclair^ 
who has been directing attention to the influence which they have on 
the inhabitants in. their vicinity, though the magnitude of the evil is 
such that it cannot be expected to be effectively remedied except by 
legislative ei^actments. But the existence of such, a state of tlui^s in 
JLondon or other places does not lessen, the ioif ortaace of removing 
siroiJar evils in any distfrict, and, while the knowledge of the almost 
universal prevalence of evils of great magnitude in other localities has 
not unfrequently led many to look with less aversion on those in their 
own neighbourhood, ^xid consequently to be Jess acquainted with their 
nature and extent, every indication was given of an earnest an-xiety te 
enter upon a course of improvement, more especially as the progress of 
the inquiry explained more fully the nature and magnitude of tlie ev^ils 
that arise from defective sanatory regulationa. 

It certainly did again and again occur to me during the progrese of 
my visits, that much good would be ejected, were more accurate 
opinions extensively disseminated as to a more correct standard of 
health and longevity than appears generally to prevail at present. A 
reduction in the excess in the annual rate of mortality iii any town or 
populous district, beyond the average for all England) vi»ts too. ofien 



CMst4«l«4 ^ sa^mfaotory me^ur^ of the mnguBi of i\^%i iq^^ove^fif nt 
^4W^ ipc^y b^ justly anticipated wh^u sanatory meaaurea ^.ssaiin^ a fsyfrt 
lev^atic form. Withoiit epierio^ iutp the questiQii of that $taD4ard 9I 
b^lih which inost correctly expressea the true average c^jiditioi^ of a^y 
cq^ijitry in thi$i re&pect, it b[u^' be assuped that ther? is oot at pr««»9( 
aoy proper standard of health in any eojnmunity to which we ca% 
aiipeal as an example of what we should desire to attain. Were a faii^ 
opportunity given to the human frame for that full and gradual develop^ 
oi^t of wjjiich it is susceptible when npurished from iu fancy in a pur^ 
atQ^osphere, and protected alike fron^i tt^ ell^cta of over excitement or 
^he injurious results of evils of an op|)osite tendency^i there is goo4 
re^^g^ to beliave that, with the knovrl^ge of the presi^nt day» tha 
humaiii frame would acquire a power approaching more n^rly to thia 
long life of ancient days wh^n mankiad attained thpjse agea which are^ 
i^a rarely met with in modern times, as to form extreme exceptlofMs td 
the general rule. There is stilly however, much unwilUngneas in oHianj^ 
to. look at this subject with the full light th^t the progress of physical 
science has now cast upon it ; but, fortunately^ (acts are too precise t«i 
permit of its being treated otherwise than as a oiaUer of demonstratioift 
by tihose who take the trouble of entering minutely upon this quealioa. 
Viewed accordingly under such impressions, the nxoii:taliiy„ or leather ih^^ 
aTeifage age^ of those virho die> present^ an enormity of sul&ring and 
premature deaths with the concomilant evils of a neeessacily j^nioitv Q^ 
inexperienced population^ which operates, most perniciously on society. 

A very high standard of health may require generationa for its ful) 
development ; but that is only a rncme pressing veason fpr t,he questioc^ 
heing viewed correctly, and in the most practical manner of which it U^ 
susceptible, in connection with th^ progressive impjrovementa mbicb ar^ 
and science render subservient (o the amelioration of health. 

Another very frequent remark in the towns visite^l in the noifther^ 
district, and perhaps almost universal, waa that the more extreme cas^a 
of sickness and death took place in general among a migratory portions 
of the population, or at all events amoi>g strangers who had come froo^ 
a distance and located themselves in their present abodes. Whatevei; 
may be the point of view under which this is considered, it does not, 
alter the fact of the extreme condition of the population within the 
jurisdiction of Ihe aut,horities: the evil is not the less real, either in ita 
pressure upon society, or in the individual loiCality in which it ensnes^ 
and should accordingly demand as nuicb, or perhaps even naor^ attea-^ 
* tionin the application of preventive measu;:es, than would be requisite 
among those accustomed to the locality, and more largely iu eommu^ 
uication with the inhabitants than strangers* The amount of disease 
conveyed from place to place through the medium of the lowest clasa 
of lodging*houses, cannot be expected seriously to affect the pppnlatioa 
of large towns^ unless circumstances be favourable to its extension, a 
condition that must always ensue where the drainage and cleansing are 
not placed on a proper footling. The unquestionable fa£t, however^ thal| 
the most extreme disease is often found aiming such portions of the 
population of town^ and cities, forums an important elernient in consider* 
ing the regulations to which they should be sul)jected, and that int^ro- 
duction of disease of which, they hav^ sp ofleu b^en proved to be ttie 
source. 
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In the progress of the inquiry made in the northern dfstricfSy l>r. 
Fyfe of Sunderland stated to me that among his pauper patients 
numerous cases presented themselves which he attributed essentialTy 
to distress and disease arising from want of proper nourishment. Many 
cases of great mdividoal wretchedness and poverty necessarily pre- 
sented themselves in the various places visited ; but, in Carlisle, the 
appearance of the children in the schools for the education of the 
poorer classes more especially arrested my attention, and impressed me 
with the couviction that numbers of the young pupils suffered from a 
low state of vitality arising from a deficiency of food. On inquiring 
into the circumstance, I was informed that great distress had existed 
among a large portion of the working population, and that in 1842 a 
very considerable number of the poorer inhabitants (about 6000, In- 
cluding men, women, and children) had oiily about twopence per day 
for their subsistence : with this exception, I saw nothing special to 
record beyond what may be observed in other places. 

The use of opium, so far as I was informed, did not appear to have 
been so generally introduced as in many other districts; Ijut difierent 
individuals staled to me that it was employed as a draught, exclusive 
of its use in cases of disease, even among children, both in the towns 
and in the mining districts. 

Few circumstances were more freqjuently pressed upon my notice 
than the want of opportunities for recreation among those whose 
sedentary occupations, or continued labour in manufacturing opera- 
tions, necessarily exposed them much to a vitiated atmosphere. It was 
again and again stated \o me Ihat, next to the improvement of the 
habitations of the poorer classes, and the introduction of proper arrange- 
ments for paving, cleansing, drainage, sewerage, the supply of water, 
and ventilation, no measure would be of more importance to the public 
health than the encouragement of such means of recreation as would 
afford both fresh air and exercise, particularly to the junior population, 
and the institution of public games, museums, or other opportunities, 
that would afibrd some inducement to the labourer to spend such time 
and means with his wife and family as he, in many cases, squanders 
alone. The improvement of his dwelling, it was universally agreed, 
must form the basis of diminishing that disruption of social intercourse 
and that destruction of health and strength which attend the dissipation 
of the ale-house. To the attractions of the latter, and the repulsion 
of their own habitations, which too of\en isolate the heads of families, 
(causes such as no doubt operate, perliaps universally in other places), ' 
the extreme condition of mauy dwellings iu the northern district may 
be attributed, as well as that train of attendant evils by which such 
habits are accompanied. In particular, they necessarily produce dis- 
cordant tastes and habits as well as consume the means that might 
render many a habitation cheerful and happy; but, were pro))er 
sources of recreation provided, and athletic sports or games instituted 
for the junior part of the population, it is impossible, perhaps, to 
estimate the extent to which, in process of time, such measures might 
unite many members of families who at present are in a great measure 
separated. It was also strongly urged that any measure that would 
assist in drawing out the poor from their abodes would have an ame- 
liorating effect U>th upon their health and character^ a» nothing tends 



Importance^ of Sjfdematia Surv^ of Tiwns. 1 7 

mora to a downward coorae than the continue aqd unbroken obser- 
vation of depressing scenes in a depressing atmosphere, which, though 
it o^ay be repugnant at one time^ becomes eventuallj too iiabitual to 
attract further notice. 

In reporting such observations, with which I fully concurred, it must 
be stated that, in the mining district generally, including the principal 
towns, the working classes appeared to me to be both sober and indus- 
trious; but still it is impossible for any one who has examined minutely 
the manner in which Uie working man's after-hours are spent, not to 
perceive how important the influence of such measures would be along 
with the improvement of his habitation. 

The higher tone of health, and greater length of years, observed in 
all those classes whose position and circumstances elevated them above 
the severity of extreme labour, and relieved them from a distressing 
and harassing anxiety as to their supplies with the necessities of diuly 
life, pointed naturally to a superior standard that may be more or less 
attainable in ^i^h peculiar district; but, so far as I may judge from 
the distpcts visited, they form no exception to the general rule, that 
the extent to which the value of human life is reduced below this 
standard is still imperfectly appreciated by the great mass of the com- 
munity, nor can a reasonable expectation be entertained that this 
reduction will be diminished to that marked degree which appears to 
he abundantly practicable, till the people themselves shall become 
more informed as to the precise nature and influence of the evils under 
which they sufier, and more sensibly alive to the great extent to which 
they may be moderated by a practical knowledge which it is in their 
own power to apply, the success of which is evinced in endless 
examples wherever any effort has been made to apply them. 

Though there is no systematic survey in any of the towns of the 
northern district, either for drainage or other purposes, the importance 
of this subject had already forced itself upon the attention of many of 
the inhabitants ; and I refer to it here principally with the view of 
stating that, independent of its necessity for different public works, it 
appeared to be equally demanded as the only certain means of pre- 
serving from encroachment common lands and other public property, 
as well as of securing those privileges or rights of way which have been 
obstructed in many places without any proper authority. In one place 
at Newcastle, if the information given me was correct, no less than ten 
avenues to the river had been closed up within the recollection of some 
of the inhabitants, and great discomfort and inconvenience were thus 
entailed upon those who lived in the vicinity of these approaches. By 
closing them not only was the natural ventilation obstructed, but .the 
inhabitants in the vicinity were prevented from obtaining so readily 
that supply of water which the river affords, and deprived of many 
other collateral advantages. 

In Sunderland various communications of a similar nature were 
made to me, and it was also stated that many parties took materials 
from Building Hill (a rising ground near the centre of the town), who 
were not entitled to remove ihem. Should this very valuable site be 
appropriated for public recreation, as is contemplated at present, it 
would be an object rather to arrest the process of demolition now in 
progress than to accelerate the destruction of the remainder of the 

VOJb. II. c 
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dfWhi^h If is befti^^di 

Ifi lf<wlh Shi<iid*, i! Was ftffct^d to *ri*, that the t)tibHc h^d accqtfired^ 
or possessed, rights of way which the Commissioner* of Ittiprotement* 
(W t6i li^lfnowiedge. 

In €feteshead, fhfe ebrporatiori conleftd that a jJortittn of groiilid 
called the \Tlndmilt Hill, confaiiirng about lOa^i^es, and adJo?*img th* 
town of Gat ftsbead, bdlcrhgs to the public, though th6 |)resen( borough^ 
holders and fffeemen ckiifi it as their dtrii pritdt^ f)ropterfy, rihd hav4 
tftiilt several houses oh ft. 

DISPOSITION OF STRlEETS AND BUILDINGS. • 

^Fh^ w^nt of prot>et enactftidtits dtfd th^r dite enfdtc^ttent i^ abun- 
dcitiily cortstncbons in the disposition of streets and balldffl^s fn tHk 
to#iis Of the hortherri district ; at the same trn^e, k must be admitted 
fUrat i^&ftjr of the defedtivcl arrangerh^tit^ in this i^s])MI are eontteefed 
itWh the history of forttier times, wh€n «pace was stiH lAOre valnable, 
fh one point of tiew, than it Is at present, and when iralls cofnfirted 
tB« area fbr building and crowded thfe ptfpulation t6 » grtat degree 
hejroAd that woiild otherwise hdte ensued, y^^hlle thtf c6n*paratively 
dhi«lt size a^ well as tftimber of th^ vehicles fri use rendered narrow 
htfM and alleys of less eonsec(ttence than they are at presetit. In thfe 
IM^ poriidtis Of Newcastle, GateshfeJtd, North Shields, and South 
[fields, the «p*nfhg of the streets, laftes, and alleys in the worst dis- 
trl6ts iVotfld prote of incalculable benefit : many Of them are ttiore or 
ItfSS^ ittaccessiblef except by narrow Sifters, dark passages,^ and lanes {6t 
chares as they are t*rtoed m Newcastle) j S6me erf ^hich at^€f little more 
tliAn 8 fb«t widci though the average width is 7 or 8 feet. Dwellings 
fft siidi places must have been highly dbjeetloiiable fetert whek 
efijb^fng all the Advantages Which the wealth and coni^ideratiori of 
thetr forfher 6tectipants Secured ; but, when tenanted by the humblest 
dlassfts, straggling too often under tlie aceumtil&ted influences of 
povert^, disefase, and vice, they present scenes which call for th^ most 
vigorous cftrrts 6f iihprovement, and none perhaps ivouTd be mor^ 
advitrrtrfgeotf*', aWcrtig the niany suggestions of&red and the varied 
fif^asufes? that nmst be introduced to meet iirdWidual evils, than ihter<- 
§»«;tlng thftrti by thoroughfares which VroaW rendet thelraf more acees^- 
SfWe to turrenti!? of air, and faeihtat^ measures for drainagie dnd 
eleansfng. 

Remarkable ifistance^ wfefe? pointed out to' nre of the extreme stagna- 
ft6h of air in som« of thes6 districts, Notwithstanding the declivity 6f 
tfnany of ihH stairs ; and plafees ^ere also shown which, though kept 
domparatively clean, were still subject to tricrch diSeasfe from' their 
proximity to localities where external ventilation Was Impeded, and ift 
i^hrch few sympto^ms of cleanliness cotild be percf^ived. 

Net^ streiiits are geherafly very much ^ider thart the greater humh^r 
of those of ancient d^e, and a spirit of improvement has evidently 
^erywhefre becbrtne manifest in the aifxiety which Is evinced to pfece 
thew otr the^ most desirable footing. This tendency, however, when 
ii6t developed in central situations where the public attention is riveted 
tfpon the spot, or where' the wealth and intelligene^ of the proprietors 



feilable {hfeiH to §€cilW kAWtiA^ei (tat dttiild riot btherWfee fe (*6iii- 
inahcfed, \i so th^wrattfed bjr ihfe absetlfccf <Sfpttspet fe^latidris ht piMitig^ 
dfdiulftff, deansihg, and a propfet* supply of ^ater, that thfe liiost 
mtttfentablfe fexhibitions, In th^s^ respects, ar« fVeqiieneiy pr^feentM. 

A fiiilitiW ejcamihaiidn of tlie State of the Irft fti itlany df tliri lali^S, 
courts, and alleys has assured me that the general, impression agafiisl 
them is rather iindfer ihaH oVfet fated. Ev^ii itt \^iitdy Wealhet- Aey 
are much fexpoisfed, according id theii- slltl^tiofa and (life dtifatibri of the 
feiiftent, to the influeHCfe 6f Titiated afr blDHfi ftoni th^ fchimriey-ldp^, 
which accumulates wh^reter thcffe !s thfe k^i resiStaric^, its drdihar^ 
Ifeiidencjr t© ascend being Cbiiifiiet^cted by the ftiechanidal fectibh bf the 
ai>, in thfe mBitneh illustrated in thfe pififeg ; btrt, In calih i«feathfer, they 
tody bfe tnbrfe jilfetly cJoinpdffed to wfells filled ivith fioiious feiiiktihtidiis, 
ahy la^er aperture ot* passage i(^ay being, in huttrefbus JnstattceS, itib 
Small tb ^dmlt bf sudh a itibvfettieht as^ould maintain the cbmparatiV* 
freshne&s ahd putlty of dtmosphfere T<rhich Id seturfed by a Widfe dhd 
fepfeti sirfeet. 

lii the Valley of the Tyne', the irfi{)ortaricd df o^feiiirig' cburts fetid 
allfeys becomes stilt mor^ cbil^ijiciiotis Whfen ihk prbgfess of the vitiated 
all- frbtn ttiaiitifalctbries is tt-aced, a§ a wind sWeepihg ovfet jt ttiSy beat 
Itlowh dscendiiig impurities and leai^e thfe sltmospherc belo\<r Ibaded 
with smoke, exh^llations frdfn hianufactbrifes, atld other dffensiVe liiffre- 
di^ritg. A figure in the "Plates representiS thife fcoildition of thfe Valley 
bf the Tynfe, which ha3 repeatedly tbrcfe'd itself upon hiy atteiitidH. 
The stagnation is not so grfeat as in Manchfestef, ^hfere thfe town thajr 
bfe said to lie iii a holloW. Its conditioh appeafs to bfe father itttfeMrtie- 
diate bfetweeh that bbserVed there and the frefer nibtemeiit bf air Whicb 
etlsuefe in ^uth to\vns as tedinbiirgh and Stdckhdlm, where thfe Ittfljr 
bositibtt of the hbusies, and thfe brokfeu character of (he rldgeS oh Which 
thfey are built, alloiV the nto^t berfefet freedom of fescapfe on evet^ feidfe. 
Noi- Was it uncommon in the Vallfej tjf thfe Tynfe td observfe a current 
'sweefilhg at a considerdble eleVatton from sidfe to side, while tt lowfer 
dii-vent at right angles to St convej^ed the atmosphere of thfe talley 
dowhWardS towards the sea, but inci-eafeed ^i-eatly the aittdtint df 
^itioke in the lower parts of sbme the towns, particttldryr of Newcastle- 
bh -Tyfle. 

PAVING, CLEANSING, DaAINAGB, AND SEWERAGE. 

The general cbndilioh of the J))ivlng, cleansing, drinnfrge, ahd 
sewerage in the various to'wns iH thfe ndrtnefh distHtt i^, oti the Whoid, 
bf the sabie inferior descriptibn that prevails in mdfet dther tdivn«, tf we 
fexcept thfe paving bf the leading fetrfefets iu the lat-ger tdwris. 

Many nfew streets and thotoughfarefe without the limits bf Ihe 
bbrough, more pjirtitulatly in Nfewcastlfe and Gateshead, are whdlly 
destitute of pavihg, and in a vfety daho-fei-oUs state. 
' Ihnlirtiefable lahes, courts, and ^ll^yS are paved in Ibfe ihost irilpW- 
'fl»cl rtiaiinfer, hnd discharge by bpeti wateKcdUrses tlctumulatfed liiqtiid 
Impurities updil the pavement in the more public strefetB, where a tfe^y 
Wifliiig expense would have boi^vfeyed them undef the paventent, arid 
•feducfed gi-eatly the offensive mdntler ih wbich they at present leitend 
over ihe surface. ~ 

Many of the smaller lanes' never appear to become dry ; the want of 
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%lit and air, particul^rlj where the direct rays of the sun have iiev^r 
penetrated, leaving them under additional disadvantages. They exem- 
plify strongly the consequences that almost invariably ensue in suc)i 
places where no systematic cleansing is enforced^ and where the want 
of space altogether excludes or prevents the free access of a common 
cart ; . ' ^ 

Private lanes and alleys are not subject to the jurisdiction that con- 
trols public thorpughfares ; and numerous streets in some towns are in 
a similar position in consequence of being beyond the boundaries ovjer 
which the power of the local authorities extent^* 

The extent to which these defects in paying aoiSl cleansing prevail in 
different towns is, as might be expected, very various. Even new 
streets are subject to no regulations such as are essentially required io 
meet the wants of the |ncreasinff^popu1ation. In no place were coni- 
plaints so urgent ii\ respept to the condition even of some of the new 
streets as at Newcastle. It was stated to me that ^' at this very moment 
some of the new streets of T^ewcastle and Gateshead are fast becoming 
as bad as the very worst., parts of the old.'* .Soipe of the streets were 
described as *' that mass of filth that constitutes the street." It was 
also mentioned in reispect to intteet^ witfiout pavement that the ram, in- 
stead of cleansiiig, renders' '*' the road impassable, and the cast-out 
refuse, sodden in (he 'mud, becomes ^ore noxious than before."* 

It affords ho incorrect, description to a^ streets most 

densely populated by the jbninbier /qlsis^s^ i}i NeWca^jtle* Gateshead, 
North Shields, and South Shields, run along the banks of the riv#r 
Tyne at the bottom ofa y^xy,ste^p|jas<^ent, which i^ijprpwded with dwel- 
lings, and intersected Vlth' numerous lanes and atteys; that in many 
places in these streets the jpaving i,s very imperfect, and receives the ac- 
cumulated liquid refuse di^harg^d frorti the Steep b&nfes which keeps 
them to a greater or less degree iii a perpetual state of impurity and 
offence (the facilities for drainage afforded Jty the declivity of the ground 
are thus lost, %nd the,.eyjU,^i^ j^oncentrated Ia one siK't} ; that they are 
destitute of effeetiye ftm^^menls;.fordv«ii\a^,8ew<^ragey or cleansing, 
and that the outpp^rj^ng^ of the ci»?res,. lan^s, cpurts^ 
of the most offensive de^criptiqii^ an^ pre;-e mi n eh tly contribute to the 
production of fever and otlfier diseai&s.' % tew public necessaries have 
been erected in some places, but their nurnj^er is totally inadequate to 
meet the wants qf ihe wc^k'ng^ciassesY and the general absence of 
closets or privi6s in conqection,^^^w £(reatly 

the intensity of the evils that prevail in these localities^ 

Some of the public depots for refuse within the jurisdiction of the 
authorities are refjiir^ej "^Wohe ^f.fliese Wt N£\^Mstle (lie accumu- 
lation increases, ieit times^ltb l0()ib (i)r,^^^ only 
once or twice a-y^?^r. , tn<some,jQ(^,ilie^priv^ \\jaive noticed ac- 
cumulations amounting, pc(^joqaVly!^2Q or 80,'t^^ in a state of 
putrefactivefermea(ati90«.andripe9eiratittg iargely iiUo^o^cie of the lower 
apartments of the dwellings wJnohanrrouikllh^fit. These places ahomld 
in the lowest lodging-houses, and in hiibitatidns Mi of wretchedness, 
where, to take a single e^ampte <rf^ otie of thie^ more extreme cAses 
shown to me when visiting them during the 'day^ a room was noticed 

* S^e Local Report on Newcastle. ' ' 
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yfiih scarcely a remnant of furniture, and in which there were two chil- 
dren of two and three years of age absolutely naked, except in so far as 
they were covered with a little straw to protect them from the cold, and 
In which they would not have been discovered from the darkness that 
prevailed' had they not been heard td cry. ' 

P^g^^i^s ^^^c pointed out to me which added their offence to the 
bther causes that have been enumerated. 

Without adverting, however, to more of the riiOst wretched tenements 
whiiih were visited, it may he sufficient; to' state that fever is never 
absent from some of these districts, convalescence from any disease is 
gi^atly retarded^ and some houses are iii such a condition that fever 
nas been noticed to attack . succesisive fiimilies who have occupied 
them: ''.... 

In one of the'cbmmunicatibns 'made to me by Mr. Wilkinson of 
Newcastle, Sand^ate is more especially referred to, which constitutes 
the principal locality in Newcastle in the position tiow under considera- 
tion'. There, many ha)>itations maybe seep siich as have been men- 
tioned. In respect to it, it is stated % Mr/ Newton, — . 

. ''In Sandgate. -^ .psgrl of which i(^ i|i my diafriot,. fever is very prevalent ; 
and, whatever disease a patient is suffering .from, iever is liable to super- 
vene, and convalescence becomes almost an impQssLbility. Fever is never 
absent from the locality../ The state of the drainage, the accumulation of 
filth in the narrow alleys j the oVercrov^dfed ^ate'of the tenements, the want 
of itu aeteessifale supply of water and of privies, are 'quite sufficient to cause 
this state of things.** ' * 

In referring to ahbthetr f>art of 't!*e samb 'district, after noticing the 
fi^ciuent recurrehce of fever, he proceeds to statei-^ 

'' One house is worthy of no^ce. It is noi alw^Lys occupied* but when 
the tenant enters if, ine event mos^ likely to happen is a case or two of 
fevei. I have attended five consecutive cases occurring in one family. The 
house is extredably d^mp. Dr. Mason makesHhe ^me remark in reference 
to this place. Fever is frequently in tMs kK!aHty;'Wbteh, at first sight, you 
vsuld imagine lo be healthy/ o*wing/ 1 :4bink,'ta>#Miiit'of drainage,*' &c. 

In Sunderland, the practice of appropnating complete rooms as re- 
ceptacles for refuse prevails t6 as great, if not to a much greater extent, 
than in any of the other to^ns; It still continues to exert its baneful 
Influence, though it hai^ been poiiitedfy referred to on diBerent occa- 
sions, particularly by X)r. Hiislewbod and Mr. Mbrdey, in their History 
of thi Treatment of Cholera^ as it appeared "iu Sunderland in 1831, 
They state, — ]'' ;._'_"' ' ■' '' '^^' ^:,\' .' ^;'*.;/,. 

<< A practice prei^ails, in many ^f the i^prior.^t/^ts, 0/ hi^vii^ common 
middens let into the houses^ which are Receptacles for the ashes and filth of 
the street. Trapfdooi*s are affixed to them';' at. staled times the contents 
are sold to the country "peo^l^ as tnanure, and Income a source of profit. 
These nuisahees dtight tdr ' be iAitnediately removed: in some long streets 
there ate as uiasiy as fed ot 'twenty eTKbMi^ Itf loMitiy of these streets th^ 
houses ar» ime and ^w^rhailte wnthJootai^ca^imMoh more em&fortabl^ 
desoriptson. than the erdiiiary.dweUints.e^.aie;. labouring classy possesp. 
These bouses, now .dinded into tenements, .werp .fioirmerhr the residences of 
the wealthiest classes. With this e^ceptloB^ Sunderland is not worse than 
odier towns connected with shipping; yet the duty of scavenger doesnqt 
seem to be well understood ; and these middens, above all, ought not fo biji 
sttffbxed to poUttte the air| and stQl^more the houses of which they torm so 
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• Tl|e dfr^c^f a^ f^f i^l^rppriaU d)|st-bii}9 Yfa§ evpryirbeiPS ^ P^ie <)f 
great annoyance among the 4w^lUng§ of fye wQirking clafl^e^, ni^ f)p 
^iifCHpipt^iypa ^pp^rft4'(i) fp# ii^or^ fruitful pf QHJ8^c§ ai»4 4ii|«iw t|iah 
the attempt to accumulate the refuif^ of #i}p)i priF^as an^l 4u«t-l>ius f^ 
tter§ W^re, fpr thf^ purpof? <^f selling it Jo ^be n^jgW^oHriw fanners. 
Fpr tb^ aipail r^puif^^isatioQ 91^iqI\ the Mnf^n^ (barfly na^eiy^, ^ 
i^opsjtapt sQi^pe pf filtb apd Ppuc^ WA9 qa^nt^ined throughaut \]}n yea|. 
^be Updlords ^nd fangef^ Wf ra l^d tP encourage updu« fipeuinult^i^V^ 
fM»4 tba loo^l authorities w^ ioo qften pfey^ule^ frpoi ex^rd^ipi? ^b«ir 
power in such cases as came under their jurisdiction, from the fe^|iRg 
ib^ ilWY we dapriyiqg tb(^ poQjr of a ?a)u»b)^ soufca pf incom? ; for- 
getting iW n^D^b ^fS^T ^^Pf nsp of disea^ ^nd djsath which top of^fi 
r({6uU^4 ffoifl §ucb causes. Jf tbere yf^ pne poir^t more tb^fl ftftotbtr 
on ivhicb ^l) parties w^re universally ^grf?^d, it was the absp)||tp nepefr 
sity of appropriating a}) prdin^fy pefn^e in toiyns ^3 public property, ^q4 
enacting regulations ^ccor4iQgly> applicable tp all cases, and 8V^bi^c|; to 
such nigdiucations as the drainage and sewerage required might rendf f 
Uecp^sary, 

Ju 9M f^^ t'Vo Uolated c^s, opinions are still rp&intainM ^» to tberfl 
))eing ii^tle qv no danger from pSeosi¥# em^patjoiis; but these wart 
&m and fac b^waeo, and, in ev^ry place it may be staied, that theva 
was a full and increasing conviction among the great majority of those 
whp hft4 gjyep «^ny »ttentiou to th^ 8Mbj^fit> that disease. partiQul-4rly 
fever, was the necessary, »od ajmppt certain qpu^^Qu^OP^t pf «vb aeca-: 
mulatipii^ ^s have been adverted iq. So fjar as I pould trace apy ^Kcap- 
4ipns tQ thi^ nle, which le4 tjipse whp brought them fprwar4 tq fp^kfi 
ij^fxi t)ie subjepf pf disci)^sipp, i^ apptt^ped to vfie that t|ie individuals 
wbo: e^'^ped froui fever ovad their immunity to a high and powerful 
state of beaitfa, induced- by eonsiant, but pot excessive, bddily exereise in 
the open air, to a plentiful and generous diet, and sometimes to the 
nature of the u^terials which ^hey u^^d jn th^ manufactqring operations 
ip which tbey were engaged i but, wherey^r the constitution h^d b«ei| 
|)rokeu do^u by 4ieea^, pqy^rfy, dissipatiop, op thf^ injprioMS jpfluenpfi 
pf ap pppir^ssiv^ ^tmp$ph^re, there it became ^oq often ihe pr^y of 
nq^.iquf ef bal^tiop9i B^d th^ gener^ l^pgupr, as wall as the ^pp^ari^ut^il 
of the pdunt^u^ncei unequivocally deu»onstrate4 the effept which had 
been produced, • 

A circumstapce requires to be mentioned here which appears to e»ert 
^bn^e influence in sustaining spch ^ekciiye arrangement^ as are noyr iu 
fprpe fgr clp^nsing, ^^er^ge, and rfraip^ge, viz., tbe .extept to whiqh ]% 
jf Wp^i^erje4 th?t tbe ordteary refusp, of dfrelling-bpuses may ba 
UUAsie^ «f inferior valua for agricultural purposes, if conveyed to a 
distasee^ under, circumstances tfaat would prevent its economical appii* 
eation. This <i^inimi was also associated with 9. desire to preserve the 
waters in the vidnity as free as possible from any injurious contamina-. 
tion. "Thougb many questipus on thi§ poin^ were pressed pn njy 
attention, ip lip place 414 .thW appear tp have bpeu so ipuch ap object 
pf consideratjpn $s ^t C^U^p., Th^ra, bowevey* thp di^inagf »a4 



Stagnant JQitpkfs^md Qpm Sewers. H 

wliUi I hftv» fafitb»fto saeo. Ij^ ^qM #Ifo bB neRwM tbpA 4t9# tDWft 
10 ReYep fr^e frim fev«p. Tha puh)ic»tiQn pf U^^ eyidftrif^ (itj^ befpfn 
th» CofpnijssioQ will pooessaiiijF ]#Ad to qn^^ny qow «n4 jfnp^Ftaf^ ^9R 
sidarwtiQns do tlii6 pqiat. 

Stagnant ditches may be observed in the vicipiiy pf pome pf ^h^ }w|| 
9Ui fmw^. lioiises. Part of tt^e gfQund in ^e UvffftBi districts i^ a|^ to 
fea floodefd af^ liaavy raina ; and long opf x) fiewars ti^iverse tha publici 
w«lk9 aod oi|ta]^48< 

la the RepQri of U^e Local Cpmipittad }t ia ajtated th^i-^ 

^' Drains or sewers generally exist below the level * of the cellarage,* 
but they' are very imperfectly constraeted. They were origiaaliy fernaA 
without any artifieial bottom, and vaffyiag in aise from ^r ioohea ^quam 
to six by nine. These have heejft paftially iiaprovad from ti|ae to tima Vf 
tba pipprietprs ppposi|;e tl^eir ow|:^ property, but witbaut any systematic 
plan for their mutual .corre8pon4^Dpe ^ yet iptp (hese the contents of sev.er^} 
water-closets ^re discharged. As may be supposed from the above 
accounts, the house-drains are very liaMe to become choked, an4 in some 
instances have been so offensive that all communication with the main-drain 
has been filled up, and the cellar drained into a shallow well, whieh id 
emptied when ne^ed." 

If yre turii from Carlisle, wherie there is so little drainage and 
sewerage, to Newcastle, we shall find there (e:5clusive of those without 
the jurisdiction of the authorities) thirty-tb?ee streets within the borough 
w^iiph pay rates» but in which there J9 neither drainage nor sewerage 
Sandg^te is pne of thesp, q\\ which observatioi^sf hava already beeii 
offered as to the prevalence offiever, ^nd the difficulties of conyalescepc^ 
from any serious disease. If we cross oyer to Gateshead, yve shall finq 
Pipewell-gate, including EJank well-stairs (and the open sewer figured ifj 
the plates), which ^iyal Sandgate in every respect. On descending Ifj 
the river to North Shields, the principal street next the river presents 
a long narrow street similar to Sandgate (in Newcastle), and the sides 
of the bank .pour their coptanta freely iptp it. Crossing the river, a 
similar scene i^ again presented in the eastern, part of South Shields, 
containing the habjlatiops of the poorest of the popuhition. All the 
similar streets now mentioned^ were they alone referred to, afibrd 
abundant evidence of the causes of that amount of disease which led 
the towns in which they occur to be selected as objects of particulair 
attention. 

Passing over to Sunderland, including Monk Wearmouth and Bishop 
Wearmouth, the system of cleansing, drainage, and sewerage is on tha 
whole little if ot all better in efficiency than that observed in other 
places, though the magnitude of the area on which it is spread, the i^a- 
tural advantages which it has, particularly its vicinity to the sea, and 
the extent to which it is intersected by the deep valley through which 
the river winds, and the many avenues that open around it, all conspire 
to place it pn a more ^vourable footing than many other places in the 
northern district. These considerations should have led to the anticf'- 
pation that the mortality wo^ld h^ve been less marked in Sunderland 
than it actt|aliy is, taking into account what hais been represented as to 
the number of sailors who are said not to have been included in the re- 
turns of the population! though the deaths in this class are generallV 
added to the Mortality Tables. A reference to Ihe J/Opal Report win 
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show that Sunderland labours under disadvanta^ which eoisrirteract all 
those favourable circumstances, and adverting here solely to the worst 
parts of the town, the Local Committee affirms emphatically, that ** much 
filth, great poverty, and a total absence of proper drainage and venti^J 
lation are to be observed." 

In Durham, the sewerage, drainage, and cleansing is much oil th# 
same footing. The want of effective regulations, the very imperfect 
manner in which public drainage is effected, the want of compulsory 
powers to enforce private drainage, and the discharge of liquid refuse 
into the street channels, are all points which are strongly urged ifi %)\% 
Local Report, and the importance of which is attested by the con<i 
dition of numerous habitations in lanes and aHeys, and even in thoM 
in the vicinity of the most public streets. 

It may be confidently affirmed, accordingly, both from what 1 hayt 
witnessed with respect to the state of cleansing, drainage; and sewerage 
in every town visited in the northern district, as well as from the addi- 
tional evidence afforded in the Local Reports, that they all suffer 
much from the want of sanatory regulations; and that tlie inhabitants 
themselves are now fully satisfied that it will be impossil^e to place 
the state of the public health on a satisfactory footing unless muoh 
more extensive measures are introduced than have hitherto appeared in 
any general or local Act. 

The details in the Local Reports afford mahy examples of increased 
expenditure in the construction of drains and sewers that may now be 
avoided, of different forms of sewers which have failed, and of the co«t 
of those in use ; the attentive examination of these, and of the reduced 
size which many of them admit, particularly the house driiinv, on the 
right management of wKich so much depend!^ will afford important 
considerations in estimating the expense of any saiiatory measures for 
drainage and sewerage. 

SOS»£V:OV WiLTER. 

This important subject, bearing so intimately on the health and 
comfort of every population, deniands the aid of legislative assistance 
in no place, perhaps, more prominently than in the northern district. 
Carlisle and Durham may be said to have little or no systematic 
arrangements for the supply of water, depending entirely on pubfic or 
private wells. There are no water- works in Durham, nor any system 
of water-pipes, excepting tha<^ conveying water from a spring to a 
public fountain, and consequently water is' not ^id on into a single 
house in this town. T^e arrangements in Cariisfe are equally defec- 
tive, and great complaints are made in both places of the defective 
supply and of the cost of the water: At Carlisle ataiik at the gaol, 
supplied by the tread-naill, forms tte sole reservoir Where any large 
collection of water can be detained; but there is 0tily; a very limited 
extent of pip^ connecti^d with it, sp that it h46 been of little use for 
general purposes, except being occasionally ertiployedTor cleansing the 
streets, and also in cases of fires. Mi*. Stephenson has lately given in 
a Report, both on the supply of water to Carlisle and on the drainage 
of this town, and the consideration of both these questibifs has been 
postponed, as he has recommended, till the recommendations of the 
Commission shall have been brought* forward. 
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In NewoMlle a supply of very indlflrereiit qoftlity, costly to the poor, 
•Ml not sufficieut in quantity for the waiits of the population, had 
rendered this subject one of much local discussion, and various projects 
for increasing; the supply, for its more extensive distribution, and for 
procuring it from more distant localities, where it could be procured of 
a better quality, formed subjects of daily conversation. In all the other 
Ic»wn8 visited in the northern district, there was abundant evidence of 
the want of a proper supply for the health and comfort of the labouring^ 
elasses, though the more wealthy inhabitants enjoyed a better supply, 
and paid much less for what they consumed. This deficiency of supply 
was manifested not only in the arrangements for domestic purposes iu 
the habitations of the poor, but also in the ordinary condition of the 
house-drains, which were not at all numerous, and in the stagnation 
•Ten of the open water^coursea, when an abundant rain did not remedy 
the consequences of this neglect. It is only just to observe, however, 
that companies which were formed principally at former periods with 
a view to a profitable investment, should not be viewed in the same 
light and under the same circumstances as any new company would 
be, acting under the infbrmaticm that has been recently gained in 
respect to the condition of the working classes, the more extended de- 
mands for water, as well as the more improved means by which they 
can be economically satisfied. 

Since I visited Newcast]e«on«Tyne, Mr* Sopwith has informed me 
that a new preject for aupplyiog this town with water has attracted 
eensiderable attention* It appears, according to the statement made 
to me, that an abundaut supply can be obtained from Whittle Dean, a 
distance of about 11 n|iles, and that, though a considerable expense 
wonkl be required iu providing the necessary pipes, water from this 
source would hava the great advantage of being of a better quality 
than that at present supplied, while it would also be obtained from an 
elevation which would command sufficient pressure to raise it above 
the highest houses, and dispense alto|;ei|ier with the necessity of 
pumping, its altitude being about 360 feet above the level of the 
Tyne. 

. The practicability of this measure will no doubt engage special 
attention in any revision of the question of the supply of water to this 
town. 

It has also the advantage of being free, from its geological position, 
from those disturbing causes that are prone to affect all sources of 
water in the colliery districts near to Newcastle, as the springs rise in 
the millstone grit formation which underlies the coal measure, though 
in point of actual altitude it is considerably above thetn. 

At Gateshead, the supply of water is obtained principally from the 
Newcastle Company, and from wells : only 110 houses have the water 
laid on. Everywhere there is only a very imperfect supply of water 
compared with what is essential for health and comfort. 

In North Shields, the quality of the water is reported to be good, 
and the supply plentiful; but in respect to the latter, it must always be 
understood that such replies are offered without any standard being 
kept in view, beyond that which prevailed previous to its more general 
introduction in dwellings, and its application to drainage and sewerage 
had become an object of minute investigation. 



' I» SiMitb fibicUs the supplf ^of wAter is pbMntd pn^mifNiily ^m 
ibrte apriiigB, a^d is distributed by pipes a^d watfir-c»r4a» Tii#jre 9ir» 
U stand-^peS) t4 which the poor are charged at tha rata 9i a f^rthiag 
for six and a haif galloot. There are 8911 houses, and of ti»e«a 179 
have ike water laid oa, whila 977 are suf^pUed by contradt from tfaa 
stand pipes, at 1^. and 2d, per week. In i^espect io i)m habUa^ni 
of tfaa extremely poor^ the sama remarks apply as in ptliiBr Wfim, 
though in price anid other arrangements for ijtf dislbr^bution, the poor 
^e more favourably situ^tad in South Shields tJiiaa in /loma of tbe 
other towns -visited. 

In Sunderland, as in other places, the suj^ly of water and mode pf 
distribution are far short of that which is essential for health and com-r 
fort. The same general deiciency in. the aopply alibrded to (ba hiiin- 
blest classes that forms so important a object. of i;posidafati^90 in tJia 
pfietropolis, is observed equally in this aad all the towa^ in tha northern 
district, though their deficiencies are not probably graatar than are 
observed in parallel circumstances elsewhere* 

Where stand-pipes are common, tke distance and labour of carriage, 
and the time lost in waiting, add greatly to the price paid for water, 

In Sunderland, places were pointed out to me in tha Qourse of my 
vbits where wells, which had been in use by tba publjc, were removed 
and not replaced again ; this affords another argument in lavouf of a 
systematic survey, such as has been already adverud t(t 

One of the most importaoi considerations connected with tha snpply 
of water in the mining districts, is the a|Kteni to which such stippliMi 
are liable to be effected by mining oparfitiooa; various axamplM ^ 
this were meutbned to me, among which I may refer more particularly 
to that which occurred not long ago at Sunderland. In tha Ifocal 
Reports it will be seen that when the Monk Wearmouth coaUpii Was 
sunk, the inhabitants sufiared great inconvenience at tliat tima, in 
eofisequence of all wells having been drained, on the north bank of the 
river (except at Southwich), when thay were under the aacas^ity of 
obtaining supplies from the neighbouring village. This pcmirrj^d ii| 
the year 1828, and the local committee, when they informed me%qf 
this circumstance, expressed their apprehensions that it might occur 
again. 

The following table presents a general view of the state of the prin? 
cipal towns iii the northern .district, in respect to the supply of 
water :-r- 
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Baths, JFaskiTtff'hotises, ana JDrytnff'houses. 



An examination of the Local Reports will show that these ^Ve |iot 
generally engaged attention in the northern district, in so far as the 
interests of the poorer part of the population are concerned. Mr. 
Greenhow informed me that Dr. Heaofarh endeavoured to realize this 
important object some time jtgo, wjien th^ i^reseo^.iNewoa^tle b»ths 
were erected. Considerable care appears to^hav^ b^en bestowed in 
providing baths in some of the towns^ and their cost does, not appear 
to exceed that which usually pj-e.viiijs, Such ^ as. they ftfC, bow^vejTj 
they are aUogetJier b^yon^l. th^ OIdina^;ir?AOl^'p^ cif tl^ pp^ 
In this mining district, Jbeextcenfieecouoiny cif qqalf, ap4 ^h^ nur 
merous engines from whicl^^. waste- st^a^ fna^ be prpqured, give it 
many facilities fox the erection of t^atJis,.i;va8hing«bpii^e|^ and dryjo^ 
houses which few other places can. present >an^ a r^ii^euce to^ the 
Local Report on Soiitb Shields wiU. show, ^that thefe, a la^e «iipply of 
hot saltwater, amounting to about 130,00.0 gAllon^ daiiy,.at a nainimun) 
temperature of 130^> is at present ajlpw<;d to x\\n tp'wsist^s white there 
are many opportunities hy which hot frtph waiter nMgbt b^ obtained 
advantageously at various coal-piisa3 well asat.m^ofactorles in towi«^» 
where it is at present turned to.no prpfi^bl^ aecQUot* 

No wash-houses on any systeipatio or ext^iisive plfin, t^iidi as thos^ 
at Liverpool^ came under my ^bseryatioi^. la South Shicjds there are 
two public wash-houses, wjjujph a^pj^ar ^ to . haye^ been ^ei;y useful, but 
they are objectionable pn account of t^iear distance from Jth^ and 

are of the rudest construction, Wuig; lijttl^.mori? than mer^ ^eda» 
having a chimney at one.end.and no .fiiergratee r^The washer-women 
build their own grates with loose bricks, ; and the (ire-plaoe extends 
over nearly one-third of th^ floor ^Sfie .Local Repprt)., The cttarge to 
each woman is 4d, pf^t daj, Itesidet^. piipviding: her own fuei* 

No proper or effective dryjiiig-bQUSf^ viras noticed in any of the towns 
under consideration. The great extent to, wbif^h ainoke is ofien depp- 
sited in some of tlie towns, wh^i^ it prevails most exte/osjvely, renders 
it very desirable thatdrying;^u3e$ fijhojfilli be provided where, clothes 
can bA rapidly dried, or supplied. with a curr^i^ of warm .^ir previously 
filtered from suspended £Qf^t (when, from theinclinatfon of the vrin^i 
it is largely depgsited iti the ^yicini^ty), by.pa^ing it through .aqypjorous 
_ texture. .• , • :.. .. . , ,.,.._ _: ,, . , ..,.- ,, < ^ ,^. 

"^ The adjustment and man^gement,of t^ar^paents Tor frying linen or 
other fabrics ^e seldo^\ arra^ipged sp as. to seqvrq. th^ir.e^ectiye and 
economical action. In gen§r^ the Tn.oi&t ail* around tiie different tex- 
tures is not removed with SHfi^cient. rapidity. , J|[t.,sjta^v^t^s around 
them and restrains further ,eyaj>prat\on, A «opjif)Vis in9<'^^ ;Pf warm 
air below, and a valve to regulate itf discharge ^twye', w^en a higher 
temperature may be jequi^^ in fxp^Uin^.^lje, last poftionaci^ moist 
appear to be the great de^idy rata, where ^jtifreVt? «nrged WV^^*"^^? 
are not so conveniently .^ppl^d.Mr^ LiddelJ, of ^ Carllol-stceet, New-. 
castle, who has paid much^^tj^niion ,tp ti^ie mew o)f,,iinproyjng the 
condition of the labourin^gplaspe^ has fora iopg, period endeavoured 
to direct attention to the gfea.t iinpf)rtanc[e of supplying the miners 
with efficient means of drying thc^^dotliesat the niojuth of the pit; 
the waste st^am from the engines ought be, easily aPjp)i|sd to sudi a 
purpose at a very trifling expense.^ As y^t, however,, little, or no pro* 
gress has been made in this improvement, which is equiilly applicable 



to wash-housfEs^ mfnes, and all manufactariog e^tabUshmenU, where if 
would contribute very materially to the improvement of health. 



\ Next to th^ bad effects fhsejiarably associated with deficient drainage 
end supplies 6f water, none stand forward so prominently in producing^ 
Discomfort and disease as the absence of those conveniences which are 
JeqnaTIy essential to health and decency* but which are so deplorably 
/deficient in the habitations of^the poor in every town which has been 
/ Visited i though! cannot say* that iii ihe tot^ns of the northern district 
/ ihe habitations of f he poor aire worsre in this particular than they are in 
I London and moi^otli^r places. The hatural aversion to the due in* 
t vestig^atlbh of such sublets has led to the production of evils of such 
magnitude, and of so much siifiering !n the humblest habitations, that 
public attention has at last been sufficiently directed to its importance^ 
iUid accordingly i\ve in^ahs of ' improvement nniversally formed an 
anxious subject of incJUhy. * While many pT the ihore modern improve- 
ments in coil hecf ion With' house-drarnage and sewerage formed the 
desiderata that attracted most attention in each of the different towns, 
nUfner6us individuals* entertained strong objections to' the universal 
application of ^uch remedies, On the grbdnd of the extent to which they 
might thereby be deprived of nianilTes, which at present were ren- 
dered avaflaibfe' for ahprlciiltUraT polyposes, while they were not suffi- 
ciently ^tij^hed cis to theii* beiifig effectually '^replaced by any general 
measure which might wtthdraw theni frdpi the sources where they are 
at present accuniulated,. It was cbnstdered that the value of land 
would be greatly ehhktfced in sbnt^ di^triqt^ by snch alterations, and 
that il might fall ptoportionany' f ti other places which could not, fronv 
local cfrcnmstanc^, be capabfe'ofbeiieig^ benefited to the same extent- 
Many cases pte^eAted^hem^elves^wWre attempts w^re made to increase 
the value of manure,' and dimlhisfa the Amount of nuisance usually- 
arising from a common privy, by tlie admrxture of niaterials absorbent 
of moisture, which jfitrresi temporary decomposition, and retain a consi- 
derable portion of such ammonia as might be developed. These have 
by nooiiCans^l^iif'plaMd'in that condition, however, which, with the 
assistance of a verj slight knowledge of chemistry, they might be made 
(o as^niiie.lkit whatever 1^^ occur In individual 

places to the iittVopuclfkin'of S3^tettiratni'>nrea ofdrainage or sewerage^ 
in bohjunction-^ithihi^'best syst^Vn of remoVihgtefuse, we must recur 
<o the primary conifd^ration thfct- separate conveniences in each house 
or habitati6iviippe^,tbi be essential fh every attempt that may be made 
to improve fefe getieral condition of tiie dwellings of the labouring 
classes. The limited experiendft of aTl jproffessiotial persons appears to 
i^e as fot^hif^hdefed tnttst be isfel^e^'difht ttom a consideration of 
the subject,'' thkriie-taifes ofP digress 'fetid ^uflenng from this cause 
altraearl*;lttfri*ni*raW^'ahd*Agi!nd^^ aA'^tnoiint ot disease scarcely to 
be credited; whfbh] i1i>t nil fir^cjdetitly become^ a cause of 

death, or at Site veirt*^})f pcite^ne^n^^^^^ 

^ Another circcrrirttant*e wWiih cotitrtbnies'tnncli to reduce the comfort 
OfihehnmblesthabitatibiTS is the small riumber of apartments which 
they so often ptesehf It has beiefn agiHtt and again repri^sented to me 



thai if, fdf i. ftfHiijr aMIi^Hiig: 6f seyei^l iiidiViatiaU, thre)^ m^ foiif 
separate apartments t6\i\d be provided, besidte thfe brdiriaty livirig- 
room or kitchen, it would be a source of immense advantage in such 
dwellings, though the size df stidh edbfnd ^buld not exceed that of the 
sleeping berths ordinarily found in the living-rooms. They would per- 
mit that sepafaiidii of* the Sexes wfcich, under exislihg circumstances, 
cannot be attained, feiich stnaft apartments are iri themselves anything 
bttt desii'ftble ; they ar^, however, preferable to the present arrange- 
ment in numerous dwellings iiaying only one apartment for a whole 
fiimily. Th^ expanse of these, if designed iii iihison witH the original 
StfUdtGre, <V6iiTd be comparatively trifling. Adequate ventilation might 
b6 Secured Without difficulty, by providing two appropriate channels te 
eUth apsfttfti^ht, otie foif the ingress, and the otheir for the egress 
ofafr. 

Kef dkds^ 6f ih^ufficlehf acconffmodatiori was more frequently 6b- 
d^f^e'd thati th^ occiipation by the humbler classes of single rooms In 
fefg^ hciusfea, which nad been previously inhabited by a very ditferent 
cf&s^ of sociefy. 'Tlife blocking lip b( windows too often appears to have 
fofmfe'd thfe first Step' in the transition. Among the many communica- 
lions nfiad^ to fhe 6n this subject, I ihay quote more particularly the 
l^oTf owing extract froth* Mr. George, fticliardsoh, of Newcastle. He 
slates — 

*^But no circumstance baa contributecl more to injure the habitations of 
the poor, dnd fo dirniriish their Bealthiness. than the tax upon windows, the 
thinner clf Its assessment, Atid (k^ high doty iipoh window glass. During 
tire loi^ w«r. each window al&oV^ tett i^as subject trf an additional duty of 
iB4. The graductted sctiU \Ms9 adofj^ted an th^ preailftff tt<^ti that the hutnber 
of windows! in a dwelhn^-heuso might be regarMl atf tk &fit^ii(m tft f h« 
oecapier to stisiain taxfttiei»/ lievtce eoHiges of some deeorlption ^erel 
exempt, ^ouses of six windows 01? aildev ^d only to bear a tax of 8ii on 
the whole house, or equal to I*. 4d. per wipdow i whilst a house of ten win* 
dows was charged 2l. 10^ , or 5s. per window; and for every window above 
ten, 155. was added. 

**In case's wliere one tsMtf otiff occtipied a house, the criterion of 
aMlHy riiigl'rf pferhap* b'e rf ptmy S'<Mnd 6ne ; but it wholly fatils hi the case 
of largd bouses iiet iti tenem^t^ t0 th« pmr. 

'* In the year 1805-^f thiar sifb|det waa f^r^silfd tfp«if.tbe dt«mion of tl^e 
wtiter of these remarks, m eonseque&«e of bis bdng a^ypoint^ ooUeetev of 
the assessed taxes. lie had to demand from 3^. 5«. up lo 96'/* 159. from the 
proprietors of houses let in tenements, with many of the intermediate gra^ 
dations, as to number of^ windows and amount o^ assessment, being in the 
former case, on a house of 11* windows, about 5V. ICd, per window ; and in 
the htttei*, on a lafge hoos^ of 43 t^do\^'s, h^g Mirly 12*. per window ; 
and ttiost of these roonfs ^ere occupied' by ve'ry fibot pe^soifs. In this latter' 
caaev th^ tajt could nOO ber coHeeted withotrt obvfens e>))pfessiO)t, tttd w^^ 
allowed in the taok note. 

.''This heavy taxation naiuflfilly induced propri^tofs of stifoh properly to 
close up every window not absolutely necessary for liight. Many of the 
staircases were so darkened that it became necessary to grope the way up- 
them, at noon-day, as at night. Tbe effect of ibis ]^rocess upon ventilation 
was deplorable, and continues to operate to this day, for although tbe lax 
upon windows is considih^abty riftduc^d, yet it faHs herfvily upon such' 
houses?.'* 

Mr. Richardsoli further refers to tfie circumstance that the tax is 
still upwards of ^s, upon every window above ten, whi6H necessarily 
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operates wHb atvifhfi psrikmlarlj where masjr of Am v^ioiMt d» nafe 
Jkrin^ a higher rest thaii bds* or dl^r^ per afintinl. 
f The tefn^ments rnio trhich larg^ houses are divided, wheit broken u|^ 
I Rito ntohy habitations, are neeessartly defrc^nC in manf such acecMU* 
I ir^bdations as seulleries and dust^bins, as well as elosefs, whieh eontrn 
Vbute so materially to the improvemeHt of health and comfort 

Whei-e ihe working classes live in houses baill especially for their 
aeidomnredationi ihe result is- eiceedingly various, whether ke look lo 
their position in towns or to the pit-rows, or other similar buildings 
i^hich may have been erected at a dif^tance. In Newcastle I mtg-ht 
refer more partionlarly to a series of houses built by Mr* Sopwith, aft an 
e:xafnple bf the care which is bestowed upon them, Where the proprietor 
studies the wants of the oceupants, and adapts his buildings accord-^ 
ingly, so far as local circumstances will permit; Others might be 
^footed where the very opposite results are presented ; so much depending 
upon (he Interest and anxiety that are taken in the construction of sueh 
dwellings. Their condition^ indeed, oecasionall^ rivals that of the 
most inferior dwellings observed in the most crowded and . oldest part 
of different towns. Both classes of habitations equally demand public 
supervision. A considerable number of examples were also pointed 
otit to'm^, of tenements altogether uninhabited, and even in a dan- 
gerous condition, while no one appeared to interfere in takinjjt those 
precaution^ that itere necessary for the protection of th<s public from 
aeeident. I may refer more pai^ticularly to the Local Reports fbr proof 
of the importance of more extensiTe powers being given to the publii! 
authorities for the regulation of buildings than aare contained in any 
local Act, and for proof that sonte of the existing regulations are at 
Inre^ent iltogelher inoperative. 

A^atn^ in respeel to heat, iio hkbifations can be expected to be in a 
better position than those in the centre of a great coal-tnining district. 
The principal peculiarity that they present is th& large and Substantial 
fire -place, and the quantity of Aiel which extreine cheapness permits to 
foe consumed. Nevertheless this subject demands, even in this district^ 
a much more minute and careful attention Uian has hi^erto been 
bestowed on it. In proportion to the abundance of fueU so also are 
extreme dranghts and currents mt»ltlplied', which prove exceedingly 
oiensiVe^ and lead to endless attempts to reduce their intensity ; this^ 
as in other places, is rarely eflbcted by any systematic* or consistent 
plan. The large ahd excessive area of th<e chitnney, heated powerfully 
by the combustion of the fuel, determines a free end rapid circulation of 
ah* when the supply from without is not cut off or reduced by air-<ight 
doors or windows. Until the area of the chimney-ftae shall be reduced 
a«ii controlled by the power of a valve, and a legitimate channel f6r 
the ingress of air to supply the fire be introd-uced as regularly iA the 
constroction of honses as the flue for thfe discharge of products of 
combustion, this department can never be placed on that satisfactory 
footing whTCh health and comfort equally require. Above all, where 
laTge enrrents of air are freely introduced, they should be made to 
impinge on some warming surface, whether that be a separate apparatus 
or part of the open tire or stove in use, before circulating through the 
apartment. Were the dwlHli|:s of tjie jgj^ji^ittafy^^^^ ayntiHTiminally., 
in towns, and arrangeme?nls mafle ?ot wymi^ggi. jj^O other 
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purp oi^s it the siinis period^ much might be done witli great, economjr. 
toTglve them'sdirtc of tliese fldVafitdges whldr tare been 'realized 
h itherto mrfy in |nibHc''tyUi!diiigs'and'manurac0fie8. And were the 
stairs of old tenements fl^ooded with warm air, lieated l)y an Arnott's 
stove or some other equivalent arrangement, it would act beneficially 
on every separate room with which they communicate. 

It is impossible, however, to view the question of heat, whether ap- 
|]^ed to public buildings, the houses of the rich, or the dwellings of the 
poor, without taking into consideration at the same time that of venti- 
lation, as all communication of heat necessarily determines movements 
•of the atmosphere in its vicinity. Illustrations are accordingly given 
in the plates, which explain the more leading varieties under which 
Jihis question is generally presented in individual habitations. 
/ It is scarcely necessary to remark, that the habitations of the poor 
' / :are almost universally deficient in all those conveniences which /tm 
( dncreased supply of water and systematic house-drainage and sewerage 
\ would permit, and be the means of introducing to a much greater 
Nextent than formerly. ^ 

LODGISfChHOUSES. 

The lodging4iooses for the extreme poor present the most deplorable 
«xhihttion3 of the want of sanatory regulations that are perhaps to be 
observed in this cotmtry. Crqwdedin Ihe extreme, dirty, ilKmanaged, 
ill-ventilated, occupied- promiscuously by both sexes^ and frequentied 
'by vagrants, trampers, and all those who have no fixed habitation or 
-employment, It is not surprising that they are too ofleii the nurseries of 
•disease of a malignant character, and that they are as much a moral 
pestilence in their present form as they are injurious to the health of 
^heir inmates and to the public. To those who have not inspected 
these lodging-houses it will be difficult to convey any adequate idea of 
•their condition ; but when it is recollected that numbers, unconscious 
'of their nature, fall victims to fevers and other diseases which.they con- 
4ract there, it will not be deemed singular that they should be universally 
^regarded as demanding a more strict and careful supervision than has 
thitherto been bestowed upon them. The testimony of medical men, 
■and other officers, has shown that such diseases are oflen propagated 
•in this manner to a great extent, and that many individual thus 
ibecome a burden to parishes who might otherwise have escaped with 
.'impunity. Among many of those visited In the northern district, I may 
>referto two apartments in Carlisle, which were more especially brought 
^before my notice by the Committee in that place, and in which there 
•was neither window nor fire-place ; seven cases of fever had occurred 
:there within two years, though I have no reason to believe that this 
mumber expresses the amount of all (hose who were attacked with 
ifever in the house. Tn Newcastle, On entering one of these lodging- 
ihouses, crowded with beds, the occupants were endeavouring to re- 
mnove a woman who had been attacked with fever, and who was at 
the moment very much excited, and almost delirious, remonstrating 
^bitterly and with extreme earnestness against leaving the place without 
^her clothes being returned to her, which, as I understood, had been 
•pawned for the payment of her lodging. In a third case at Gateshead, 
.1 noticed five beds in one room, in each of which there were from one 
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tothfee persons anwelt; and, from examining them indlviduallyy I had 
no reason to doubt that they were all labouring under serious illhessy 
though I could not satisfy myself, during the single visit I had the 
opportunity of making, that they were all cases of fever. Bui it is 
imnecessary for me to enter into further details on this pointy as the 
evidence already given before the Commission in London, as well as 
that which will be obsierved in the Local Reports, explains the extreme 
numbers that congregate in such apartments, and many other circum- 
stances that cannot fail to lead to a careful consideration of the proper 
remedies for so great evils. It should be understood, however, that 
the accumulated evils arising from poverty, dissipation, and disease, 
attain such a height, and so perfectly callous do the inmates become 
to every sense of propriety, that cases ocqur, more especially in the 
metropolis, where women are confined while the other lodgers, 
amounting often to 10 or 20 (in one instance a greater number was 
mentioned), never think of retiring. Nor ought it to be supposed 
that such lodging-houses exist only in the metropolis or in manufac-* 
turing towns : in the common lodging-houses in Durham, the local 
Committee state that, " for .» trifiing^fium, vagrants and itinerants* 
tvhetber healthy or diseased, are furnished with lodgings, and persons 
of both sexes are mdiscriminately mingled together." 

VEWtlLAtioK. • 

The state of ventilation in any apartmient depends essentially on 
three conditions,— the quality of the external air ; the quantity that 
can be made to flow throughout it in a given time, including its mode 
of distribution, and the regulation of which it is susceptible, whether 
we regard the temperature communicated to it or the force with wliich 
it impinges on the system ; and its freedom from any noxious ingre- 
dient that may be developed by lamps, candles, fire-places, or any other 
special cause. Where sanatory measures sustain a pure external at- 
mosphere byeSeptive drainage, cleansing, and prevention of nuisances, 
one-half of the remedy may be said to be already secured, and without 
such measures no system of ventilation can be Successful. Examples 
are not wanting where it may be a fair subject of discussion, whether 
it is not better to suffer a certain amount of deterioration of the atmo- 
sphere from within, when this does, not proceed to extremities, than to 
permit a free and overflowing, atmosphere from without where it is 
overloaded with emanations from drains or extreme accumulations of 
decomposing refuse known to produce disease ^ Such cases, however, 
are to be considered as rare exceptions,— a i^lagnaht atmosphere with- 
out receiving in general only additional contamination from within, 
which renders it still more deleterious and oppressive by the impurities 
communicated tp it in all inhabited aparlip^nts. It is thought right, 
however, to advert to the extreme importance of beginning, in all cases 
where it is practicable, vyitl) a pure atmosphere, as cases have occurred 
where disease has been propagated by .yentilatiu^ apertures* selected 
without reference to the nature of the air wjiich necessarily entered by 
them, particularly when taken from tUe su.rfVce pf the ground, or from 
sites not regularly cleai:ied or subject to inspection, 

In the northern district, as in other places, little or no ventilation is 
in general observeit in.auy of the dwellings of the different classes of 
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iMielety beyond* those usually accessible by the medioiii qf dobfs; 
windows, and fire*places. In such exampks of any attempt at sys* 
tematic ventilation as came undier observation, the leading defect was; 
that though an escape was provided for vitiated air, systematic arrange-* 
ments were rarely adopted for securing the admission of fresh air. 

The consequence of this was, that the discharge could not operate, 
except with such casual force as the irregular entrance of air permitted* 
It did not appear to be practically understood that, where there is no 
entrance there can be no exit, except through the conflicting process of 
a double current (an ascending and descending movement) thix)ugh 
the aperture that ought to act as a discharge alone. Nor did the 
operation of the fire and fire-flue, in relation to ventilation, appear fo 
have been more specifically investigated than in most other places* 
Again, where ventilation had attracted considerable attention (and in 
this mining district certainly many individuals were well aware of the 
important relation which it bears to health), the means of regulating 
the quantity, or diminishing the offensive impression produced by local 
currents, had not been brought into extensive operation. The constant 
complaints were-^** we have too much air ;" or "we have too little ;'* 
.*^ the draught, is too strong ;" or, *^ we are oppressed with heat ;** 
" our feet are cold, but there is a sense of fulness and of headache/^ 
These evidently indicate the necessity of controlling and regulating the 
ingress to a much greater extent than can be effected by doors or 
windows alone ; of establishing a proper relation between the ingress 
and the egress, and of proportioning the ingress to the amount of 
supply, required both for any fire-place that may be in action and for 
such egress as may be provided. 

It fortunately happens that the means requisite for these essential 
positions are much more simple for individual apartments (which are 
not densely crowded like public buildings) than for larger structures, 
for if an aperture for the admission of air of sufficient magnitude he 
always left open, then it will only be necessary to diminish the extent 
of opening lefl for the discharge by a superior aperture, or the opening 
in the fire-flue, according to the relative rapidity with which it may be 
required that the ordinary ventilation, or the heating power of the 
chimney, shall act* 

In the preceding observatlQus, no reference has been made to venti- 
lation by forced currents, induced by any means, except those accessible 
in almost every apartment, as these are not considered absolutely 
essential for ordinary purposes, though very desimble when provision 
is made for them by arrangements incorporated with the original 
structure. I cannot omit to notice, however, that, where gas is intro^ 
duced, or any brilliant illumination is employed, there the saturation of 
the air with moisture, and the extent to which it is vitiated by carbonic 
acid, demands in general a special provision, in order to secure satis- 
factory ventilation. Few cases presented themselves where gas is so 
largely used as in the metropolis, and none such as are so abundant 
tl>ere, more especially in shops and offices, in which the ordinary gas- 
lamps are lighted during the day (when required for beat and not for 
light), and the external air excluded as much as possible, that the 
vitiated air with all its warmth and oppressive deleterious products may 
be Felidnedi no other souret of heat being provided*- 

u ' .'. . .... . / 



Defsdim VmHlati&n aee&fwpdnpng DesHiutum* 35^< 

Were it more generally known, that the movement of an ast*endlng^ 
current from lamps is always accompanied in non-ventilated apartments 
by a proportionate descent of vitiated air which may have previously 
supported combustion, and that thfs descent, though limited at first, 
may ultimately reach the floor, greater anxiety would be manifested in 
removing such products by a superior aperture. Nor should it be 
forgotten, that this ascending power which gas-lights, candies, and all 
other warm objects usually have, is in reality a ventilating power, 
which may, almost universally, with proper management, be made t6- 
correct the evil they otherwise induce, and even to assist or command 
general ventilation. Further, independent of the occasional presence 
of sulphureous and other offensive products from gas, the quantity of' 
air consumed by excessive illumination produces an amount of carbonic 
acid and moisture far exceeding that commonly evolved by lamps and 
candles, and this necessarily demands a proportionate increase of 
ventilation. In some cases gasHstoves may be observed, which in very 
small apartments, not provided with fire-flues, often prove more ma- 
nau^eable than any other stoves or fire-places, notwithstanding the 
expense of fbel ; but these also, unless the products of combustion are 
removed by an iron op other tube as systematically as those that proceed 
from a common coal fire, are still more injurious than lamps/ from the 
lower position in which they are usually placed. 

YentihitioB is imiversally observed to be most defective where gteat 
destitution prevails, as a low diet renders the system less capable of- 
bearing that ' amount of air which would otherwise be agreeable. 
Protection iVom cold is the first and great desideratum which the 
constitution demands in any apartment, and the lefts the supply of the 
air, where the chemistry of the system is not in high condition and 
amply supplied with materials for producing internal warmth by those 
processes that elaborate the products of digestion and apply them in 
every part of the living system, the less is the extent to which its in- 
fiaence is felt. Hence, in the habitations of the poor, economy in the 
management and application of fuel, and difRision to an extent, such 
as will render the air gentle in its impulse upon the person, become 
more and more important in proportion as the circumstances of the 
inmates are reduced. Similar remarks apply in all cases when the 
constitution has been enfeebled by disease, want of exercise, or a 
vitiated and too warm atmosphere, even among those whose means 
command evc^ luxury that can be purchased fbr their gratification. 

Again, the extreme difference in the demands of the same consti- 
tution at different periods (passing over the diversity of different tem- 
peraments) scarcely satisfied with one or two hundred times that 
amount of air when it is warm and loaded with moisture, which is 
abundantly sufficient when comparatively dry, and at a very low tem- 
perature, shows the necessity of providing in each individual apartment 
such openings as may admit at all times of a gentle and regulated- 
movement, though cases constantly occur when, without a wide opened 
winfiow, or a special ventilating power, an adequate supply of air 
cannot be obtained. ' 

The application of any measures for forced ventilation in ordinary 
afinrtments beyond what can be commanded by their natural warmth, 
and the influence of the fire^ or of the iire4tue in . warmingxtke w&U/ 
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does' not appear to have been made a particulat object of attention. 
Were the kitchen fire-flue — or any separate flue immediately adjoinhag^ 
it — to be arranged so as to receive a communication from each indi- 
vidual apartment, being made of a magnitude corresponding with their 
number, great facilities for ventilation could be introduced In all new 
structures for promoting those natural movements by which ventilation 
is most satisfactorily sustained. 

The ventilation of workshops and manufactories claims as much 
attention, and is fully as important to those who are engaged in them, 
as the ventilation of their dwellings. In the latter they may spend 
from a thifd to a half of their life in a vitiated atmosphere, and at all 
events that period of repose which is often oppressive and unrefreshmg 
from this cause. But in manufactories, more especially where the 
occupations are sedentary, where the vicissitudes of temperature are 
extreme, where siliceous, metallic, or other particles are received into 
the lungs, and induce disease by mechanical irritation, or when acid 
and corrosive or other delieterious emanations produce still more 
rapidly dangerous consequences, the subject of ventilation demands a 
more earnest attention, and is important to the manufacturer who is 
deprived by early death of skilled and valuable workmen^ independent 
of the severity with which such causes prey upon them and their 
families. 

In all such cases the great pofnt which the manufactorer should en- 
deavour to attain, when practicable, is the direct removal of noxious 
emanations from the very source at w'hich they are developed. General 
ventilation must be superadded to give complete relief, but if noxious 
emanations be once permilied to escape into the atmosphere of the 
apartment or workshop, the entire change of atmosphere is essential 
to restore freshness to the air; whereas If every noxious product be 
treated as much as possible on the same principle as smoke, by pro- 
viding arrangements for the direct exclusion of the prodacts of com- 
bustion, a much less amount of Ventilation is snfllcient, and at the 
same time the ventilation becomes much more efiectual. 

Excepting isedentary occupations, where^ no peculiar noxious product 
is to be guarded agatnst,'the extreme^ variety of oircnmstances peculiar 
to each occupation in which nostlous ingredients are communicated to 
the air in confined bpartmetKs, renders any general plart of opera^ons 
impracticable beyortd ^he^t ha^ been Indieated, "without introducing an 
amount of Interference that might be too prejudicial to the interests of 
the manufacturer to be genially suppoi^d. 

The amount of suffering, however, and of ^tly d€tiith under many 
circumstances, is sOgr^at, that any systemalic means of fixing public 
attention on this subject, to such an extent as would explain the cause 
of death in factories where it Is- excessive, and the economy of sanatory 
measures, would be attended Wfth very beneficial results, equally 
apparent both to the proprietor and the Workman. To the former 
alone can we look for the general 1m roductinn of sanatory measures in 
their respective estabKshments ; but more intelligence among the work* 
men is essential to enable them to appreciate and take full advantage 
of such opportunities as they may have. ' ' 

As to the improvement of ventilation in crowded workshops oocopied 
by tailors, miilinersi shoemakerSf and all persons engaged ia sedentary 
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oeeapations, where few or no deleterious products are evolved beyond 
those thai arise from resph-ation and combustion, the question would 
be more justly stated were it described as a question of warming; as 
^ell as one of ventilation, as it is rarely observed that there is any 
objection to the discharge of vitiated air when that which enters is 
.adapted to the state of the system. Undoubtedly, a regular egress for 
the escape of vitiated air is seldom provided ; but this can never be 
placed on a right footing, however much it may relieve distress, till the 
ii^ress of air, and the warmth it may be necessary to communicate, 
shall have been satisfaetoriiy adjusted. 

In no case do the evil effects of the imp^fect distribution of air 
manifest .themselves in a more palpable manner than where rooms are 
crowded with individuals engaged in sedentary occupations. An 
under-current passing along the surface of the floor to the fire-place in 
winter may occasion, on the whole, a considerable change of air, but 
its local movement deprive it of almost all its value. The fire may 
receive pure air» but little or none moves upwards to supply the organs 
of respiration. 

The evils from defective ventilation are then of great magnitude, 
and the continuity of their operation gives them a pow«r and influence 
over the system which cannot be too minutely investigated. Few 
pause to consider the necessary consequences of 20 respirations per 
minute, 1200 per faour^ of 38,800 in a single day and night, where not 
only a nouoii» atmosphere i$>iiiha)ed, and brought directly in contact 
with tlie blood*, but where also the st^^e of the air diminishes the 
amcmnt of discharge of those noxious 'pro4uots which the system dis-, 
charges more and more largely, in proportion to the purity of atmo- 
sphere inspired. 

Bad ventilation, also, is as injurious to. the miud as to the body ; and 
in its more aggravated forms not only induces, headache and apoplexy, 
but, conjoined with otiter circumstance^^ is prone to &vour that depres- 
sion which leads at times to low spirits, or even to suicide. 

If the progress of air be examined i«.a rooo^ of ancient date, where 
neither the doors nor windows are air-tight> an ingress of fresh air is 
almost invariably observed below, and an equivalent discliarge of 
^viHated air above ; > the fire-place being in this case supposed to be in- 
operative and closed by an air-tight board. . Stagnation is thus pre- 
vented, tind a continuous^ though subdued • ventilation, maintained 
thioc^h the apartment, loan extent dependent on the magnitude of the 
crevices in the doors and wiBdows«.and the condition of the internal 
and external aimo^heie. 

Again, if the ^re be in action in the same apartment, the air in 
general ent^s by all crevices to supply the draught it creates, so that 
in this manner also the freshness of the air is maintained. Farther, 
-the great altitude of the open fire-place in ancient chimney*'brea8ts 
«3stains a very powerful circulation at a higher level than vis oommanded 
by bw cottage^grates in modefrn rooms^ when the feet may be bathed 
eonttnuDusly in cold air, while the head is. placed comparatively in a 
warm stagnant atmosphere, unless crevices in doors and . windows 
permit a considerable change. , 

It IS a matter of imieh. regret.that in many houses the supply of air 
is so perfectly inadequate, both for individual rooms and for passages, 



IhftI they act continually upon «aeh oih«r, the powerful lire in one room 
^overcoming the weaker draught in the other, and communicating 
through the passage, which is accordingly more or lees filled with 
arooke, that ia-^-carbonic acid gas, mingled with various visible im^- 
purities, particularly charcoal, oily, or other substances. 

Vitiated air from lamps and candles, as well as from respiration, 
tends to ascend, though, as projected from the nostrils and the mouth, 
it moves, at first, more or less downwards, or in a horizontal direction. 
Jn experiments made on this subject, the temperature of air from 
different individuals placed in a box lined with cotton and open- above 
fuid below, was found to be generally four degrees higher above the 
head than below the feet, (the box was suspended in the ate), and, at 
fi&tural temperatures, a current constantly ascended on every side from 
the person. Thus then it is obvious, that, if the natural movements 
of vitiated air in ordinary apartments be facilitated by one opening at 
the lower part, and another above, every room will ventilate itself 
sufficiently to prevent the more extreme effects that are so often observed 
at present. 

If the lower opening be diffused by extending it ak>ng the skirting, 
the current becomes more mild and equal and less liable to strike upon 
the person, so as to produce an offensive draught. 

If the upper aperture be led into a chimney flue, or into an inde- 
pendent flue warmed by its near position to a hot chimney, its action is 
more powerful and more uniform than a mere aperture in the wall 
near the ceiling, and not so subject to modiflcation in windy weather. 
If it communicate with a powerfiil chimney-flue, it works still better, 
•except when the fire declines, or the supply of fresh air is interrupted^ 
a dangerous recoil taking place, and the upper aperture discharging 
smoke into the apartment: this defect may be obviated to a great 
extent, though not entirely, by the use of valves, unless they be regu- 
•lated and adapted from time to time according to the varying circum- 
stances of the case. 

Two apertures, then, at diflerent levels are the great essentials in 
each apartment, and so ample a aupply to all atairs and passages, that 
they shall not borrow- or draw down air from individual rooms, but 
give freely to all that do not draw their supply from an external aoilree. 
The most serious evils from offenrive draughts and currents jiiay be 
greatly diminished by proper diffusion of the air, as wdil a»by the [devious 
communication of wannth to il« Disttases ftom exposui^ to draughts 
appear principally to arise, when the oonstitutioa has been heated 
excessively, in consequence of a defective supply of air; but, were a 
small aperture leflt continually open, the constitution conld never attain 
that extreme susceptibility of cold^ and aversion to the slightest breath 
of air which so o^n accompanies too limited a supply, and that re- 
duction of the insensible cutaneous and pulmonary exhalations by an 
atmosphere loaded with moisture which leaves the surface of the lungs 
and skin unduly excited and turgid with a load of material that 
-would have been dissipated by exhalation and evaporation with a better 
supply of aur. 

When a fire-place is in action, it necessarily complicates the ven- 
tilation. But all eases of this kind resolve themselvea into the following 
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. The fiist eomprelieadfl thoae in which the fire-iue alone becomesthe 
iilscbarge of vitiated air. This cannot be considered the best^ as, under 
.ordinary circumstances, the fresh air travels along the floor, and little 
rises to the head, where it is most largely required. 

In the second class, the evil effects of the vitiated air which is prone 
to accumulate above the chimqey-breast, are diminished by its being 
raised to a higher level than is now common, or by admitting the 
external air from an aperture above, near the ceiling, so as to sweep 
across the apartment in its descent to the fire-place. 

In the third and best class, the chimney flue is reduced to a mini- 
mum, and carries off solely the products of combustion ; another supe- 
rior aperture discharging the products of respiration and of lamps and 
candles, while a free ingress of air prevents all interference of the Are* 
flue and the ventilating flues. This adjustment is carried still farther 
in some places by the union of the Are and ventilating flues, and by the 
provision of a sufflcieot local supply for the fire in its immediate vici- 
nity, which reduces greatly the general force of the curfent throughout 
the apartment. 

The above principles involve the more important bearings of the 
question of ventilation, so far as it affects the individual apartments in 
tenements occupied by the poorer classes of society, it being taken for 
granted that the evils arising from defective drainage, closets, and 
cleaning, and a bad external atmosphere have been removed. Prac*- 
lically, then, a well-'constnicted window, capable of being opened above 
and below, realizes, when the fire-place is well arranged, all the essen- 
tials for effective ventilation in such apartments. Windows, however, 
are not recommended as affording the best means of insuring ordinary 
ventilation, though they may be resorted to with advantage when the 
weather is not severe, or under peculiar circumstances, and should 
therefore always be available when large supplies of air are required; 
but for that more minute ventilation which the system requires and 
tolerates in the severity of the winter's cold, and at a time when the 
dryness of the air promotes rapid evaporation both from the skin and 
lungs, a much less extended opening is required, and one capable of 
mora minute and delicate adjustment to the ever-varying circiimstances 
q{ the easei than a window can be made to command. The complaints 
arising from drauglUs and currents exist only when the movement 
;Qf ak becomctfi excessive, and is not suited to the temperament on 
: which it impinges* The human frame is so constituted that a move*- 
ment of air is perpetually sustained around it by natural causes during 
\i(e4 Very cold air h»viug a very gentle movement around the person 
.may not be offensive, while a much warmer atmoi^here moving rapidly 
may be productive of extreme annoyance« 

Taking these circumstances . into consideration, with the fact that 
^doprs and windows appear geperally, if net universally, to have formed 
..HQ barrier against the most defective ventilatiop) great improvements 
may be anUcipated when every apartment shall be provided with an in- 
-dqiendent ingi»ss. for fresh Miri end »n egness for vitiated air, which, 
; though »mall^ shall be incessantly .op0rating, mueb more capable of 
ireguletioni and '09e vyhich can nevetjnduee those violent and extreme 
^damges which .ere pr«(di}ced by. the oceasio}Ei^l opening of doorii or win- 
idQ»s jlh»t. ixw .hive.Jheen dosed for too Ipng ^.period*. : . ./ 
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In the great majority of cases where any attempt at syslematvc ven- 
tilation has been carried into effect in ordmary apartments, the bbjec* 
tions which have followed its introduction appiear to have arisen ptio^ 
cipally from two causes, viz., the excessive introduction of fresh coM 
air, or its local movement arising from cold surfaces or defective diffu- 
sion, which might have been obviated by leading in the! air at any rhcfre 
remote part of the room, or in any position, so as to admit'of the first 
impulse being broken by a diffusion board, or by extending the aperture 
of ingress along the skirting. 

Another cause which appears to have retarded considerably the in- 
troduction of ventilatiou in ordinary apartments, is the idea that some 
special force or power is required for this purpose. It is true, ind^d, 
tliat a power is required ; but nature has provided this power In tite 
movenients which the warmth of the person necessarily induces ifi ibe 
air which it vitiates; and hence, if the natural movements of vitiated 
air in ordinary apartments be not opposed and resisted fey the absence 
of apertures at those levels where air, if left to itself, will enter or 
escape, the discharge of vitiated air upwards by ordinary currents iS as 
fixed and certain as the descent of water by its natural gravity in drain- 
ing operations ; and, if a modification be firdueed in apartuients by 
kindling a fire, still, If the chimney-flue be not excessive in size, and an 
adequate supply be given fbr it, as well as for superior ventilation, 
these natural movements will be 'sUstMned, arid proceed in hiirmony 
with the functions of the system. 

Apertures such as are now adverted to- may not <»ommand the ex- 
tended movements that give the niost complete veilfilalion th^t machi- 
nery, furnaces, and other arrangements can su^talri : they may be 
rendered more or less irregular by the' action of the Wind; but,wffhottt 
inducing severe draughts, they will remove the extreme evil that induces 
so large ah aniOunt oi^ weakness, disease, and death, arid it is this result 
that is necessarily most importatit to society. ' • i . 

It is also important to 'Know thHt ihete openings operate In another 
way than by facilitating oifdrtlafy cnrr^ts, according to the relative 
pressure within and without in any apartment, though this scfcond mfode 
of action is to be regarded prin6ipally as an. auxiliary force, in 'respect 
to its power of changing the atmbsphere'lA any apa^ttnent, however 
important its functions may be, whet'e' the ait comes fit diret^l ^fontaet 
with the living frame. So carefuV has Tteture-befen in the secviri ties 
taken to prevent any sttigriation of air artmnd 'the persi6ti, ^at,: besides 
the movements dependent oh* art alteiraiit^h of the specific gravity of 
each successive pbrtion Of Air that is received fntd the lungs, or brought 
in contact with the surface bf the 'body, a power of peflfetratfon, revealed 
in modern times more esfjeci^ll^ bjr the expt^tment^ of Dalton and 
Graham, is found to bii inceisskntly in bperatffifn, proinoting natural 
ventilation, and disch4rgih^ Vi tinted air frdm 'every- place in which it is 
prone to accumulate. This fbrce operates 'In 'every directioHwIlh- a 
power superior to that of the' preasilyfe 6f the aihiOdpberei and^^its 
tendency is slowly to 'dlflftee all* gises 'ftnd inapouw through etfch 
other, whatever may be ttieir cRfrerencisi in specific gravity';^ Hs 
action is never arrested ei^Cept where air-tight barHeri^' areititerposed 
between one portion of the atihosphete and another. H^ee, thi^n, 
where internal and external temperatures approximate so >6loaelym» to 



mkietf the. nuMremeiiU that coounonly ensne betweea th« atmospliere 
within and thai without, and evea where they may be reyerised (as 
whefl a higher temperature prevails externally Uian is found within), 
atill the power of penetration between the particles of different gases or 
vapours never eeases to reduce the. intensity with which they may be 
prone to accumulate in any individual place, provided a communication 
he maintainad betweea it and the external atmosphere. 

VENTILATION OF PUBLIC BUILDINC!S« 

13ie same , defects that prevail almost universally in the public 
bttildings in other districts are equally conspicuous in the .public build- 
ings in Newcastle, Sunderland, and other towns in the north of 
£ngland» Churches with galleries near the ceiling — schools receiving 
vstialed air from other schools — one with vaults below it for the reception 
«f dead bodies, and cases of recently erected buildings without a single 
•aperture for the ingress or egress of air» beyond those which doors or 
windows aSbrd^.all attest that, even in this mining district, the ven- 
tilation of. public buildings, has assumed no regular nor systematic 
shape. . Out of tea church, chapels, and meeting-houses in Sunder- 
land, two had been the subject of special arrangements for ventilation. 
In-aevere weather, the large windows in public buildings produce great 
severity of local currents which double glazing can alone remove. 

la few places^ A>r the most part* could ventilation be improved with 
greater facility than in churches. The figures in the plates indicate the 
moBSi iraporiaatcircuiiixstancesthat require attention, excepting those 
cafiea> where 4he condition of a churchyard^ or. bodies placed under 'a 
(^urcb, affeat the. purity. of the air, and prevent the appropriation of 
parts of churches that would . otherwise oAen be of great value for 
wanning and ventilation. 

' . But in no> public .buildings did systematic, ventilation appear to be 
so desirable as in schools, where the long period spent in them, as well 
«as tb^.age of i the pupils,. a.n4jthe n^wb^rs 90 often, crowded in a given 
.spaea, renders them.. peculiarly ^one to suffer from a stagnant atmo- 
.^ihena*. .Jlnaay be generally, observed in schools that the atmosphere 
ia.often considered, pw^ and. wbolesoxne by the teacher, when a stranger 
enterinjg the school inay perceive an impurity of which the occupants 
^f .tbeJFooni.ar« ai(tog^tber .unconscious^ The same may be observed 
in aU idaeea where. the .atmffspliere js.conqiparatively fresh at the com- 
mencement, and detc^riorates. sa slowly and. equally that, unless it be 
contrasted with .the external .atmosphere, it often attains a state in 
which- it rendens ^very exertion irkspme and fatiguing by. the exXeni to 
which it impede^ Uie functions of respiration, whose due operation is 
.SQ essential to.-any:Contiuuqus exertion, either of mind. or body. A 
reference totborplates will explain the common causes of failure in the 
.ventilation of schools, ■ such.as were observed in the northern district, 
. andith^prinxriplesvon, which their right arrangement in this respect 
^ depends, where no special mechanical nor heating power is ii^ed for 
sustaining forced ventilation. In not sqhools, at the period when those 
in this district engaged my attention* <was so much illness found to 
\ pevul as in some of the schools in Durham. In the Blue-ooat School 
thtre, out of d$7 boys, about 60 were on the sick list ; and in the 
-girla'achool, ioimediately above Uj there were piore thap 20 unwell 
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^mabng fi84» ' Tlicte are the numbcirs stated id me by Mh George 
Goundry, the knaster, fi^hoin I requested to inform me on the suligect, 
,af]ter I had inspected both aefaools, which were entirely devoid of any 
fiystem of ventilation beyond what doors and windows afforded* Most 
'of the pupils were unwell with aearlet fever» which prevailed very 
iwidely in Ihirham at that time* It was reported generally to have 
been mild, but I ascertained that in some places at least it had been very 
severe, two and even three deaths having occurred among young 
persons in individual families. 

In an infant school in Durham, to which my attention was directed 
by Mr. Fox, 30 children out of 90 were absent from illness (scarlet 
' fever). There were no means of systematic ventilation ; a slaughter- 
house and a piggery were noticed opposite the principal window. 

Great errors are often made in schools, where rooms intended at 
first only for a few individuals are crowded subsequently to an extent 
ahogether incompatible with the original provisions made for venti«- 
4ation. Cases havie come under my notice in other districts where 
three and foivr times the number of pupils, for whom ventilation was 
■originally provided, have been introduced. into the scbool-room. Some 
of the schools in the northern district appeared to me to be as crowded 
as any I have seen in other places, and certainly the general impression 
which they conveyed was, that if any buildings should be subjected to 
inspection, in reference to their arrangements for venlilatiQUy school- 
rboihs pre-eminently present themselves for consideration^ not only 
'from the powerful effect which ventilation must have upon the. health 
of piupils, but also from the influence which the maintenance of a pure 
:atmoB{^ere, and the example of the simple manner in which it may be 
sustained, must exert in disseminating widely throughout the whole 
community a practical knowledge of means, that are equally appli- 
cable to the habitations of Hor higher classes and the dwellings of the 
poor. 

i In public buildings, in genera!, where extreme transitions, such as 
are observed in the Houses of Parliament and in Courts of Law, do 
?fiot come into operation, it will be found that the leading objections to 
•ventilation depend esseiUially on the ingress of air being too generally 
^permitted without that nice adaptation to . the ciroumstaaaes <^ the 
'moment which the state of the constitution may demand; and there- 
toe, so long as proper means of diffusion are not secured, nor the 
^supply of an adequate amount of heated air in cold weather, public 
^buildings in the northern district cannot be expected to differ much 
'from those in the metropolis, where so many specimens are afforded 
^in mi^ch the principal source of heat arises from the returning currents 
of vitiated air,. warmed by the combustion of gaseous products from 
tlatnps, candles, or respiration, and descending and ascending again 
.and again in circling movements to the source of contamination, 
insteati of being discharged at. once, on their iirst ascent) to the 
ceiling. 

INTERMEKTS. 

i' . . ' . ■ 

: Though the que^ioli ojf interments was not a special object of in- 
quiry; not being included in the. terms of the Commisi^oni while it 
iformcd a.separAta;oi^e0i.Df JnYfist.igation..Mrith othim !«h^e atti^Rtion 



wto exdw^vely doroted to this subjeot, it is ineuttlbe^t on me to stiite 
that numerous cases presented tbemsdvea where the state of the ^te* 
yards formed a very serious subject of comphiint ; and to mention more 
particularly that at South Shields, the grave-yard had become so 
crowded with bodies that it was covered to the depth of two or three 
feet with gravel, which has in the mean time diminished the evils arising 
lirora it, whateVMr may be the ultimate result. It may be also proper 
to refer to the local report on Sunderland, where two very objecMonable 
practices appear to prevail, viz., the deposition of bodies in vaults 
under a school, and the deposition tif bodies in vaults adjoining a 
chapel, where they are not covered with mould, but permitted slowly 
t& decay. Such practices are not restricted to the places now men- 
tioned. From both the vaults referred to above most offensive ema? 
nations are discharged. 

ACCIDENTS BY FIRE. 

. Acddents by fire were found to be so rare in the northern districtt 
and to be accompanied in general by losses so comparatively trifling, 
that it is not deemed necessary to offer any further remarks on this 
subject than will be found in the local reports. The paucity of acci- 
dents by fire appe^ir to depend on the nature of the manufacturing 
operations generally not being such as to inyolve much danger from 
fire, while the substantial manner in which the 6re-ffues of individual 
habitations are built reduce greatly the risk of fire from ehimney-flues» 
In none of the towns, however, did the inhabitants appear to be satis- 
fied with the arrangements in force for the prevention of fire; all were 
anxious that more systematic measures should be adopted than have 
hitherto been introduced. The local reports contain different sugges- 
tions on this point, several of which may be advantageously carried 
into operation in connexion with any more extended measures for the 
introduction of an ample supply of water. 

The application of hose to fire-plugs, where the water is subjected 
to considerable; pressure, has been the subject of experiment in New- 
castle since noy visits there, and the results uppear to have been, so far 
as they vM^nt, very satisfactory^ and much more promising than had 
been prevtoosly anticipatedi 

MITISAMCBS* 

This question is one of much greater practical importance in the 
northern district than the preceding, from the extent to which nuisances 
prevail, and the severity with which they affect both life and property. 

The most extensive nuisances are unquestionably those arising from 
defective sewerage, drainage, and cleansing, and these having already 
been the subject of remark, we shall pass to those which have not 
been so particularly adverted to, afler stating that private slaughter- 
houses in crowded and populous districts, formed on the whole, the 
most extreme subjects of complaint, and to such an extent do they 
prevail, and so little are they Confined to particular sites, that one of 
the worst cases occurs in a central street in Newcastle, or at least 
immediately adjoining it. 
^ . pVk Cargill> in referring to this subject, states : — 



44 JNMidncA<-^8lauffhter4t0k^ 

** The most intolertble, and: perhftpa the most unlMaitliy .^vHaooe of 4h« 
many existing in Newoafttle» is cartainly one resulting £1901 a sLaughter** 
bouse situated in the very oenire of the mpst fashionable part of the town. 
It is close to Grey-street ; the nuisance consists in the presence of great 

Suantities of animal matter, the offal of the beasts, closely heaped up in a 
eep narrow kind of ash-pit adjoining^ the slaughter-house, and these left to 
putrefy, until the reservoir is full, and the liquid contents stream down the 
lane (High Friar-lane), and fill the air in the neighbourhood with an <idour 
so fearful that no words can express its eflbot. No case can more loudly 
call for the removal of all slaughter-houses without the limits of the town." 

In ill-drained and low-lying districts slaoghter-honses very often, if 
not always, sustain a perpetual malaria around the neighbouring habi- 
tations ; they are a fruitful source of fever and other dfseases, and, in 
ishort, any reference to the local reports will show their universal pre- 
valence in towns, and a strong expression of the of^nion that they 
ought to he subject to suitable restrictions, and placed on a new and 
systematic footing, such as may equally prove a pecuniary saving at 
last to those who use them, and relieve the public of a most oflfensive 
source of annoyance and disease. 

Dense black smoke from manufactories prevails to a great extent in 
Newcastle-on-Tyiie, at Gateshead, and at North and South Shields. 
These towns suffer not only from the emanations in their immediate 
vicinity, but also from those which they convey to each other through 
the valley of the Tyne, and fVom the numerous steam-boats that ply 
upon the river. In the lower parts of Newcastle and Gateshead the 
amount of black smoke is sometimes extremely great ; and, as explained 
in the plates, the peculiar position Of the valley of th* Tyne renders it 
prone to retain black smoke and other offensive emanations-, though a 
much purer atmosphere may prevail in the principal streets at higher 
levels. 

At Sunderland, large manufactories to the west, from their unfor- 
tunate position, affect the atmosphere of the town to a considerable 
exfent, the prevailing winds conveying the products that arc evolved 
from their chimneys to the town. At Durham and at Carlisle, the 
atmosphere is comparatively fVee from ' dense black smoke; a very 
lofty chimney from the t>rincipal manufactory in Carlisle conveys the 
principal portion that is produced there to a distance from the town 
before it is deposited. The great causes of the production of dense 
black smoke are irregular and unequal firing, and the projection of 
large quantities of coal upon red hot or white hot foel, where the 
density of the bed of cinders prevehts the ingress of that amount of 
air which would, under other circumstances, consume the smoke, if 
previously heated to a proper temperature, and not deprived of too 
much oxygen in its progress past the fire-bars and through a thinner 
bed of fuel. 

It is scarcely possible fo watch any of those furnaces that produce 
the densest and the blackest smoke without observing, that its evolu- 
tion is intermitting, distinct periods in general elapsing during which 
little or no smoke escapes.' There are numerous furnaces where, When 
the mode of managing the combustion permits the stoker to attend to 
the old established rule of placing the fuel on the dead plate, between 
the furnace-door and the furnace-bars, a large portion of its gaseous 
products are discharged before it is projected^n th(^'fiTe-4)ar9|aBd'Con- 
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stinft^d ill wtuAi a matilier thral little oi^ no smoke is' ultimately evolved 
from the chimliey-top. With such resources alone, particularly regu- 
larity of firing; and the frequent introduction of small portions of fuel 
instead of the careless mode of adding large quantities at a time, great 
improvements may be anticipated were the ordinary stokers more fre- 
quently instructed in regard to them, and compelled (or encouraged 
by a small premium dependent on the saving of fuel they might thereby 
effect), to be much more vigilant and active in carrying them into suc- 
cessfiil executtOHt ' 

From the abundance and economy of fuel, and the extreme density 
of smoke from some of the manufactories, less attention perhaps has 
been paid in this district to the means of preventing smoke, than 
might have been otherwise anticipated; revolving grates, machinery 
for feeding Uie Are, a blast of air, whether induced by machinery or 
a flow of steam, vibrating furnace-bars, and many of those endless 
variations in tlie. ingenious eontriva.nces that have been suggested, for 
preventing smoke, including the use of coke or anthracite, were not 
expected to be favourable objects of attention among manufacturers in 
a district where the presence of smoke has been so long proverbial. 

Of other nuisancea prevalent in the northern district, the most 
marked and offensive are those from the discbarge of acrid acid fumes 
produced in manufacturing operations, and those developed in Prussian- 
blue manufactorifes and other similar establishments where animal 
matter is subjected to heat in various chemical opefations* 

It may be assumed from the nature of the manufactories along the 
banks of the Typei that from 20 to 50 to|is of muriatic acid gas are 
evolved daily* l<aJtterly a. portion of this acid has been condensed iu 
some manufactories and discharged, into the river, instead of escaping 
into the external air. When largely diluted it may be considered 
rather as beneficial than injurious^ if thrown into a river at a point 
where it is charged with animal and, vegetable refuse, its final ten- 
dency is to unite with potash,, soda, lime, o^ any similar substance 
that may not previously have ))een combined .with an acid. When 
muriatic acid is discharged into a stream too small to afford the requi- 
site dilution, it noay. not only prove highly injurious fr(^m its corrosive 
qualities^ but tend to render the water baid by dissolving lime or other 
earths. . . • 

The muriati^' aci4 gas now under ^consideration is the same material 
ufbich has ^qxig been, famiijarly known under the name of spirit of 
salt) when combined. w^th. water and condensed into the liquid form. 
It is.emineiHly acrid^.and corrosive of {^pin^al and vegetable matter; 
has a great attraction. for water,, and tends ultimately to fall in combi- 
Bfttiou with it. in exceedingly minute drops, if not diluted to such an 
extent as to be dissipated in the external atmosphere. This deposition 
i».8iiiular in quality to. the corrosive spirit of salt, though it maybe 
associatedi with a. muck la^rger qu^^ntity of .water than exists there, and 
vary indefinitely in its corrosive power according to the relative pro- 
portion of acid and water* Thenuisanoe is by no means confined to 
the bankis of the Tyne, but may be traced generally in all great manu- 
facturing districts. Its vapours are suffocating* even when largely 
diluted, and may often be traced at the distance of miles from the,, 
manufactory wjiere they, are evolved^ 



' The exitni iii which IhMe vapoui^ proddce iiyurtous 'eAetd dD the 
banks of the Tyiie, in»y be gathered from the great extent to whkh- 
they have been the subfect of legal investigations, and from the &ct 
that an association of farmers and landowners was formed for obtitining 
compensation for the injurious effeots produced by tbia acid upon the 
neighbouring vegetation. 

Muriatic acid is as injurious to health as to vegetation. Bui the 
difficulty of dealing with this question in many cases, where the 
labouring classes are largely dependent on such manufactories for. 
emplo^eat, will be abundantly obvious ; and in South Shields, the 
curious anomaly is presented, however natural it may be under the 
circumstances of the case, of a public meeting halving been called at 
which the inhabitants declared themselves in favour of certain manu- 
factories frcmi which this nuisance proceeds. 

Similar feelings are necessarily entertained, to a greater or less 
extent, in respect to all nuisances arising from manufacturing opera- 
tions, where a large population is dependent on them, and point out 
equally the difficulty that must often attend the obtaining of evidence^ 
however strong the case may be, and the necessity of some neutral and 
impartial authority examining into the cireumstanoes of the case. 

It is fortunate, however^ that this gas may be eondensed very 
effectually by Btreams or showers of water^ parlioolarly if charged with 
lime or ehalk, and that proeesses have been Bucoessfally instituted 
which hold out the prospect that, when a larger exptvienoe shall have 
given more minute information as to their operation* those who sufl^r 
from this cause may expect to see this source of nuisance more effec* 
tnally obviated, and the manufacturer permitted to continue his 
labours with less injury to the health either of his workmen or bis 
neighbours. 

The other nuisances that are most frequently the subject of com^ 
plaint arise from glue and Prussian-blue manufactories, where, to use 
the terms in which the latter are commonly described, '' they burn 
horses' flesh and bones, and boil bipod." 

Tanneries, also, are frequently the subject of complaint, more espe- 
cially when the tanks are emptied into open sewers. The following 
statements embody the complaints of six out of twelve men, taken 
without any special selection from the flax-spinning mills of Messrs. 
Glark, Plummer, and Co.^ who employ about 70 meii and 180 women. 
The other six, of the twelve to whom questions were put, did not 
suffer so much from the state of the external atmosphere around their 
dwellings, exdept where open sewers, or the total absence of sewers 
and drains, added additional impurities to the external air. 
' 1. " Complains much of the open sewer in front of the house, eape** 
dally when the tanneries above open their tanks.*' 

2. '^Complains of the Prussian-blue factory and boiling blood. 
His wife bad typhus fever two years ago, and has been sickly since." 

3. ^' Is in bad health ; had fever six mouths agOf and complains 
much of the open sewer in front of the house." 

4. ^' Has a wife and eight children, and is often forced to shut the 
door and windows in consequence of the smell of the ghie and Prussian- 
blue manufactories." 

5. '^ Is married, and has a family ; hia wife is uawellfVery much ao: 
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forced to keep windows and doors shut." 

.6. '^ Has a wife and mx children, the age pf .the oldest is l$i; )^\s 
wife is delicate, and. complains of the damp ia the house, and of diffi- 
culty of hveAthing at night. Water from the tanneries filters intp t|ie 
house," 

. These detaii9 b»ve been forwarded to me by Mr* Wilktnsont who Mies 
kind enough, at my request^ to make an inquiry into this subjeet after 
I had noticed the eondition of the atmosphere. As many of the habi- 
tations snbject to such nuisances from manufactories are also oppressed 
with the deleterious emanations apising fram defikstiiie draieagfe, 
sewerage, and cleansittg, a great anxiety to exeiude the eztwiet* air is 
a very natural eonsequenee ; and difficulty of breathing in tueh exam- 
ples may be produced as much 1^ a defieieney of oxygen and the 
piesence of earbonic acid, arisiag from respiration, as by the direct 
action of noxious products that may have entered from without. 

The impoptance of controlling all sudi manufaetories wiilnot be 
questioned when they are surrounded by densely-crowded habitations, 
independently of the annoy anee which they may give to those at too 
great a distance to be serkmaly afiected by them. The illustrations 
given in the plates show the manner by which all oflfbnsire' emanations 
arising from such manufttctoriea may be effi^ctnally consumed. 

The only other cause of nuisance which it is necessary ftr me to ad- 
vert to in this olace are lead-works, which are mentioned by Mr. 
Newton in the following terms :— ^ 

^' There is one source of disease which I should like to see removed, that 
is the lead- works. This is a source of ereat expense to the rate-payer, and 
of incalculable suffering to numbers ot the poor, who become, in conse- 
quence of para^sis, permanently disabled, and are cut off. We see the 
poisonous effect of this agent in all its forms**' 



EXJPL^NATIOH OF THB PLATES. 

Tn tlie following iUustrations, it is endeavoured, by the use 6f pink 
and blue colours, to convey a more precise idea, of the movements of 
air in ventilated apartments, of its stagnation in others, and of the 
motion of air in ordinary rooms. Among a great mass .Cjf society, to 
whom the question of ventilation ought to be most interesting, so little 
knowledge exists as to the nature of the atnvospbere, and of the evils 
that arise from neglecting its relation to the hum^O . ff awe, that too 
much attention cannot be paid to any means which may assist in ren- 
dering its influence more easily intelligible. 

Pink Jnk indicates fresh airy &nd 
Blue Ink indicates vitiated air. 

Purple tintSy produced by the intermixture tf the x>(her»y shcm ihe 
mixture of the fresh afid vitiated air. 

It may also be proper to remark, that as thei^e illustrations are in-! 
tended to point out leading considerations, mere details of adjustment 
have been sacrificed in the figures, wherever it was necessary, from any 
luterfeieuce that might have rendered iees .dietiitct the movements 
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wliieb Umj Hie intended to explain. In particttkr, it Is heoesstfry to 
remark—- 

1. tliat ail aperttirefi, communicatiDg directly between apaitmenfs and the ex- 
ternal atmospliere, are gupposed to be controlled by valves« 
^« That all ingress apertures terminate in diffusing surfaces proportionate to the 

effect which it may be intended to sustain. 
3. That illustrations of the influence of local currents, produced by ice-cold glass , 
have been omitted ; they can be remedied, where this is essential (in all cases 
it is desirable), by double windows, or moderated by transparent calico or 
gauze* 
4^ The area for the ingress and egress of atr» and for the discharge of smokei is 
not specified as, in old and new apartments, the erer-varying details of local 
structure, excluaiTe of constitutional peculiarities among the inmates, give an 
equally varying influence to apertures of the same size. As a general rule, 
however, it may be stated that, in a room from 12 to 14 feet square^ occupied 
by. from six to twelre persons— 
• a. An aperture of one foot area for the ingress of air, and one foot area for 
egress, may be considered sufficient in moderate weather, if they are 
favourably disposed for pmmeting the movement of air* 
h, Aperturea of three or four inches square will relieve such apartments of 
the most extreme stagnation* If such apertures work well, passing 
into, or near warm flues^ they are as large as the majority of persons 
. . will tolerate in winter weather, ualesa the air be warmed previously, 
or well diffused at its entrance* 
r* In^ummer weather, the opening of a window may be necessary to give 
the same amount of relief which the small aperture affords in winter* 
The air, after being led into an apartment, cannot be too largely dif- 
fused, as explained by the figures, before becoming generally distri- 
buted through it. 
«. A well-constructed fire-place flue should not exceed 9 by 4^ inches area, 
unless a much larger fire be required than is necessary for an apart- 
ment such as has been mentioned; it is presumed that smokeless fuel 
alone is used, if the flue be not straight; where circular flues are 
introduced, they may be made still smaller. 
. /. Valves in the chimney flue, and in the ventilating apertures, can alone 
secure the varying adjustments which the varying state of the con- 
stitution demands. 
g. Where ventilation is sustained by forced measures, or by the continuous 
heat of a kitchen fire, or any equivalent arrangement introduced for 
the purpose, much smaller apertures are sufficient for the ingress and 
egress of air than are otherwise necessary ; the continuity and power 
of action compensating for the smaller dimensions* 



PiATE I. — lUmtration of a Fiery Heap^ and of its proximity to a 
downcast VentikUing Shaft, 

Plan illustrating the extreme proximity of fiery heaps, not only 
to dwelling-houses, but also to the downcast pit of some mines, 
and the contaminated atmosphere to which they are consequently sub- 
ject whenever the wind may incline in their direction. Though the 
mass of ashfs that may have been produced in the course of a long 
series of years is usually denominated a fiery heap, the combu»lioa 
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rcomoipdy extends merply <m part of.ibe outritirto, as nhidiealed in the 
figures; otherwise the magnitude of the evil would render more clearly 
intelligible the necessity of pi^Ung a stop to it« (Seepage 1.) 

Plate II. — IliustroHons of the Ventilation of Mines. 

Fig. 1 (Longitudinal Section) gives a.gener^^l view of the atmo- 
sphere in goayes which have been for a long period undisturbed, and 
which extend in endless forms in differeat mines, occupying a small 
space in some, while in others there is, good reason to believe that they 
extend over 100 acres. The more nearly they border on the air- 
passage^ft where a current it^s.u/stained, the larger the amuount of atmo- 
..^heric air and detonating mixture in prgportion to the explosive fire- 
damp. A perpetual movement appe^s to taJke place between every 
crevice in the goaf and the yeatilat^iig pa^sa^pes without; fire-damp, or 
,a detonating mixtpre pas^ng iato the latter, and atmospheric air into 
the goaf. When there is a sudden fall qH the baronteter, the contents pf 
the goaf expand, and they etfect a partial disch^^rge into the ventilating 
chambers, without, a corresponding entnuace ot^^feesh air into the goa^ 
This movement is reversed. to a eertain ext«nty and the.goaf may absorb 
a proportional quantity ol* air, foraiiine« from the ^air^passages when 
the barometer rises. The discharge from i)l0wers must affect all these 
movements, when the quantity di«ehajng«d is. extreme. . The clear part 
of a goaf, fipom which I tecnk thi« fUustraiion, was almost inaccessible 
in many places, from the broken coal and other debris over which it 
was necessary to pass. When the safety-lamp was held in the inter- 
mediate portion, a continual serms of gentle explosions took place 
within it, each following the other in quick succession^ and being ac- 
companied by the descent of a blue Heme from the upper part of the 
lamp to the fiame around the wick. 

Pig. 2 (Section), and Fig. 3 (Plan ), illustrate one of the more 
common positions in which the miner works, the leakage through the 
hrattice, and the fact that the air where he works (at a) may almost 
stagnate around him, when a feel)le movement only is observed in the 
air following the course indicated by ihe larger arrow. 

Fig. 4 (Section) showis the comparative size of cbrfes used in different 
mines and shafls ; the larger the corfe the greater the obstruction to the 
ventilation of .the pit. • J[^ ' 

When the brattice leaks, the fresh air,. cJescencHb^^by one-half of a 
, shafts escapes through th^ openings into the otnl^f|^nd impedes the 
^ ventilation to an extent prppprtionate to t|)e amgunt wrjeakage. 

Plate III. — General Illustrations refiirredto in the Remarks on the 
JffabitaHons and Occupations ef Coal Miners. 

Fig, 1 (Plan) is an explanatoi^ illustration, showing the comparative 
purity of air at its entrance, and its vitiated condition as it leaves the 
mine. The greatest difference is observed in the amount of exertion 
and fktiguerwhich thb system canlieaFdn'the fresh air^ and that which 
can he sustained by those who are. always labomring in the vitiated air. 

Fig. 2 (Plan) shows the iisttal course adopted ra numerous mines, 
and Ihe splitting of the iocai current into, three difierent branches, 
VRhich GDakacs again in their progress through the mine. 

Sig.'S (ESan) will explain to those who may not have studied the 
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minute detaiU ooaseoted with the wovkifig of a mliie, that aoeofdhiir to 
local cireumstances and the adjustment of valves, the miner may be 
placed in a bfisk current of air eomrauBicating directly between the 
downcast Qiid upc^t sb^fts, or that be Vf^^y b^ supplied w^b &ir in a 
current more or less languid, according to its distance from the main 
current, and the obstacles which it may encounter in its progress from 
numerous bends and turns, as well as other cireumstances, pardeulariy 
the interception or reduction of the power of the current by the extent 
to which it may be permitted to branch o^ into other channels. The 
channels 3, S, 4, 5^ 6, and 7, on either side of the main channel, are 
suqcesstvely less and less favourable to the progress of air. Eh^epy 
channel, in proportion to the other channels in action, the number of 
miners present, and of lamps or candles, the quantity of gunpowder 
exploded in blasting, and the number of vitiated air-channels that com- 
municate with it, including any addition ef fire-damp or oarbenic aeid, 
becomes necessarily more and more vitiated, and more oppressive to the 
workmen. 

Fig. 4 (Plan) illustrates one of the great objects which His desirable 
to attain in the ventilation of mines, should it be practicable to make 
mapy small shafts, or a great central discharge receiving vitiated air by 
short air-coprses from every part of the mine, shafts being sunk in 
fffeater or less number at the circumference, as at (a), to afford the 
necessary supply of fresh air. 

Under present circumstances a perpetual leakage occurs fVom the 
gopf, which discharges vitiated air into the ordinary workings, where a 
separate exit by a pipe, or a dumb shafts as it is often termed, does not 
remove the air froo) the goaf by independent channels. 

The great object in fiery pits must be, to secure safety in the work* 
ings ; and a central vitiated air-sbaA from a goaf, worked powerAilly 
by machinery on the surface, when its own ascending power may not 
be sufficient, would be assisted by the natural lightness of the fire-damp, 
and^tbe workings would thus discharge vitiated air into the goaf, 
instead of the latter tending generally to contaminate them. The ex- 
treme importance of additional shafts for improving the ventilation of 
coal-mines, renders them objects of the highest practical importance. 
Were premiums given for the application of steam-power to the sinking 
of sh^ts, and the introduction of screws, stamping-hammers, and other 
apparatus, adapted for workings through soft or hard materials, the 
boiler of the engine being worked above ground, while the engine and 
apparatus descended with the progress of the shaft, the great expense 
Qf sinking jihi^fls mi^bt be reduced. i 

Plate TV.-^Generai Illmtrations of the PfOgimss of Air in Schools 
where it wtu found most ojffemive. 
Figs. 1 and 2. (Plan and Section.) — These illastrate the generi^l pfp. 
^ressof air, in a school in Durham, where there was a great amount of 
sickness, the air entering on one side, traversing the school, and finally 
escaping at the other side. Though a constant movement was effected 
by open windows, the vitiated air fi^m the larger portk>n of the school 
wasj the only supply received by the junior pupils, who occupied an 
elevated platform. 7%e figufes are not drawn to soide, bat give my 
recollection of the circumstances of the case as I ^sd then on ex- 



Figs. 3 and 4. (Plan and S«9ti«R,)<-«'Tb««e poJDt put tb« progr«98 of air 
ffurn » sabool iu S»ndga(«, Newcastlf* which fbrmtd Itui only 39uroe of 
9ypply to a sahool for junior pupils abovfi it, 

Fjyi. i( «Dd Q* (Plan aod $^iop.)-^Tbe6a point ou4 the general 
conilition of air in laboulf vantilaM by windpf^s f^lone, 

Plate V. — General Illustration qf Fire-place^. 

Thf( figures in tbi? plale »how the usual progress of air in a well 
and in an imperfectly constructed fire-place, and tbev are introduced to 
show more precisely than mere verbal explanations the leading circiim* 
stances tba^ should be kept in view in determining the ventilation to 
be sustsined Ux any ajpartment where a fire-place is in action. Return- 
ing stnokct particularly when fires decline and the supply of fresh air is 
imperfect, is a frequent cause of a vitiated and oppressive atmosphere 
in the habitations of tbe northern district; but not^ perhaps, to the 
s^me eiitent as in other places, from tbe more powerful fires usually 
sustaiiied, and the greater moving power accordingly which the chim- 
ney-flues acquire. The greater the reduction in the chimney-flue, in 
proportion to the amount of fuel consumed, the less the offensive 
draught in the immediate vicinity of the fire-place. The greater the 
amount of air heated by the fire-pfuce before entering the room, tbe less 
objectionable will its movement be iu its progress through the apart- 
ment, (See pages 37 and 38.) 
In figs. 1, g, 3) 4t a, indicates the entrance of air by a special flue. , 

6, tbe warming chamber. 

p» a porous dado, receiving tbe warm air and 
distributing it through the apartment, 

(f, a direct supply to the fire. 

c, a moveable blower, 

^ the fire-flue, 

^, regulatini^ fire-rvalve, 

A, tl^e asb*p)t, closed at all times in front of the 
fire-placci except on removing ashes. 
• In this fire-place, iron is avoided in immediate contact with the fuel, 
wherever it is practicable, with a due reference to the structure of the 
grate. 

Figs. 5, 6, 7, and 8 point out one of the most common forms of de- 
fective arrangements in the ooi^tructian of gratea, intended to dimiuisb 
excessive draught at the fire-place ; o indicates iron in the grate k to 
an extent that prevents brilliant combustion, and renders the fire prone 
to be extinguished sooner tban in those eases where tbe tuel ia in con* 
tact with bricks or fire-clay lumps; m, the valve, whicb is generally 
sHutt ^d » the opening by whieb the products c^ eombustion usual^ 
escape, the position of the inclined plane on either ttde OiTOurtng Iber 
disnbarge ef vitiated air into the apartment. 

Plate VI.— General Ulustrations — continued. MsceUamom Ftguret. 
Movements in the external Atmosphere^ VentihUion of Gas-lamps, 
Fig. 1 points out the movement of vitiated air from » fiery heap^ 
when the atmosphere is compaieti^)} ealni* tha eeoswUng pMttote of 
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combustion returning in ever-varying circles to the level of the ground, 
according to their temperature, and the amount which does not escape 
at once by diffusion into the surrounding air. 

Fig. 2 illustrates the manner in which vitiated air is prone to be 
beaten down into the valley of the Tyne, a rapid current passing over it 
at a considerable elevation, without causing that change which might 
have been at first anticipated, and permitting it in many cases to flow 
at right angles to the pure air above. This movement of vitiated air 
may be traced in innumerable streets, lanes, squares, courts, and alleys, 
and often afiects very powerfully the quality of air observed on one 
side of such places, while, on the other, the air may be comparatively 
fresh. 

The ventilation of gas-burners may be effected by an upward move- 
ment in the manner indicated in fig. 3 (Plate VI.)* where the products 
of combustion are represented as passing from a common argand into 
a chimney-flue in the manner indicated in fig. 8 (Plate VIII.) ; or they 
may be made to descend in an opposite direction, as pointed out in 
fig. 4 (Plate VI.), where the ventilating tube descends through a stone or 
other protected table to a similar flue, whose power determines the 
downward draught, the ascending or descending burner being modified 
indefinitely according to the special circumstances under which it is 
used and the efiect which it may be intended to produce. 

Considerable expense is at times incurred in the adaptation of glasses 
to such ventilated burners. To obviate this, tlie radiating burner is 
recommended, in which union-jets are so arranged that a powerful and 
smokeless flame can be maintained of any intensity almost, according 
to the number employed. They may be disposed in various ways, 
as [in figs. 5 and 7, (corresponding with the plans, figs. 6 and 8). 
The union-jet, in which opposing currents of gas flash into a thin 
sheet of flame, at right angles to the plane in which the currents pro- 
ceed, always gives a comparatively white light. In cases where the 
argand is said to be much more economical in producing light, it will 
be found that it has been stinted of a proper supply of air, and burns 
with a light more or less of a reddish hue, according to the deficiency 
of combustion, dependent on too small a supply or an imperfect appli- 
cation of atmospheric air. 

Plate YJl.-^ General illustrations'-'-^oniiiiued. 

The greater number of the cases explained in this and the following 
plates illustrate the leading circumstances connected with ventilation 
to which my attention was directed by members of the local committees, 
in examining individual apartments, already built, and give examples 
of the nature of the inquiries usually made during the progress of my 
visit, and the varied a?nd limited measures which different individuals 
were disposed to adopt. 

Case 1.— No ingress can be permitted at the sides, and no egress 
above ; the common fire-place is all that is available for the discharge 
of air, and it cannot be pierced above the chimney-piece. An aperture 
may be made opposite the fire-place, but it cannot be higher than two 
feet above the floor. 

Ans. Fig. 1 (Plan),— The ventilation will never be satisfactory if 
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the room is crowded. The progress of the air will be directly from 
the ingress to the egress by the fire, at a low level ; unless revolving 
currents at a higher level than the chimney-piece may or may not 
produce a sufficient mixture with the leading current below, to sustain 
a proper atmosphere. 

Case 2. — ^The ingress of air can be permitted only at the same place 
as in the preceding case, but there is no objection to subsequent dif- 
fusion ; and it is an object to sustain a general movement of air 
throughout the apartment, and to reduce .to a minimum the strong 
currents in the immediate vicinity of the fire-place, such as must 
ensue in Case 1. Superior ap^ures cannot be agreed to either for 
the ingress or egress of air. 

Ans, Fig. 2 (Plan). — ^The ventilation will be imperfect to a certain 
extent, as in the preceding case, from the want of a superior aperture. 
The ingress of fresh air by a flue, immediately adjoining the .fire-place, 
will reduce, in proportion to the amount admitted there, the severity 
of the current impinging on any one near the fire. By opposing a 
board to the ingress, the entering air may be diffused to any extent 
around a porous skirting, according to the amount of escape that may 
be permitted from it at different places. 

Case 8. — A single aperture alone can be permitted both for ingress 
and egress of air; it is required to ventilate as much as circumstances 
permit, no ehimney being in operation, and doors and windows being 
too air-tight to permit of any discharge. 

Afw. Fig. 3 (Section). — Let the aperture be made at the highest 
part, of a magnitude proportionate to the amount of discbarge de- 
manded. A current will enter in general by the lower portion of this 
aperture, while a corresponding current passes outwards by the upper 
portion. This movement will always be induced when the air in the 
interior of such an apartment is warmer and lighter than the external 
atmosphere. No ventilation, however, can be expected under such 
conditions, where the atmosphere within is colder and heavier than 
that without; the air will then remain stagnant, in the same manner 
as water in a well. (In this case were an aperture made below alone, 
then an interchange might be expected, as the warmer and lighter air 
would enter and ascend, displacing the colder air through the lower 
part of this lower aperture.) 

Case 4. — Windows and doors cannot be used for ventilation, and 
there is no fire-place nor spare flue accessible; it is required to venti- 
late by natural movements a small school-room. 

Ans. Fig. 4 (Section). — Make an opening under the window, and 
diffuse the air permitted to enter by it around the skirting in the 
manner described in Case 2. Let a superior aperture be made at the 
highest accessible part of the room, of an area proportional to the 
discharge required. The ventilation will be powerful or indifferent, 
according to temperature within and without. 

Case 5.— Diffusion can be obtained extensively at the skirting. 
Oljectioiis are entertained against any superior aperture in the outer 
wall; the chimney has a powerful draught; it is required to carry off 
air 1^ a superior aperture, as well as by that which the common fire- 
place presents. 

4ns. Fig. 5 (Section).— Pierce the chimney in the upper part of 
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tbe wdft, mfiir file e^liiigf; 1<fbe dfjetttire b« defrtided ffom fire or 
b^ted dir, find capable of beifi^ 6h6t tfbi^ltti^y fitf-ilghfc by a fticrtu) 
Talve, which ^nn be sd [fiijctffetj^ f)«^d in its plad« «^ to prev(ftit l^ll 
tetiiftt of heated aif Mi a'ny eiffemtf d^^Alafiii wbeii ilstg flia? \m «prt 
to take place, or such recoil as may ensue when thCf fkH d^dliiffSi Md 
becomes iiearly extinguf^hid^ dUd (he p(twef of the ehlmriey iK {mpor- 
tiottally fedticed. Let a eopiotti^ itlgr@s» df air b0 lilwiiys ftiftrntHtfiedf 
!»er a.« to satisfy the demand of the fife-^platee and of the di^eharge by 
itie dperttife tiear the ctWxtgi Hioifgb the l^lffffiey hstf d powerful 
^ffttf^ht, the ventilfttifl^ Aperture wfU ^mk well or indifferemlji 
dccofding" td the stipply of &}r, ftftd the temperature^ within ttnd 
without. 

Crt*e 6. Kg. 6 (Sectidri). If the supply of drr be t6d i^mall, though 
it may be traced entefiti^ fit the pfcTpet dpefltwe ; if the fife be loo 
stfonif, and the opening immediately £ib<yve the p^e be uneontrotled 
by a valve ; and still more, if the apefktte wettf the ceiling be loo 
large, theti a dang^erous I'ecoil is prdde to enfenei am Indtodted \n 
%. 6. 

This ih reality Is ofi7y ft variety of tft^ Of the mmt eoftinfoii mme^ 
ments of air when back-smoke A^tletes the dtftid^phere <>f titff UpM^ 
ttient 

Case T.---A cellar is provided with a fire-place i lid diffttskrtr dm be 
pemtthted at the sides below, frofti the manner iti whfeb they flre' eifleit'- 
pied; the fire-place is indifferent, and very apt t# dfnokc^^ ffom ih€ 
itrarfner in whrch the chimney'tap is exposed to I6ca! external eurrefits ; 
a fire is in cortstatit tise. I£ is required to db^fate th^ fmUl frOfti Hie 
ehimttey, and to provide suitable VentilatiOh. 

Ans. Fig* *I (SectiOh).— Let the opettltjg bet#eeft t»Je top of *M flr# 
and the chinrney^piede be diiiiintshed adf iAu'6h ae p^^bkf^ and MtM 
air at a snperfor aperture, diffusing it on ctlteririg at the e«1li«g/ 

Case 8.— It is required to sustain at al! times a Steady afld iitfilbfMr 
asccndiog current through an apartmettt, Whefe it k ftiipoftatft riot 10 
admit air at the level of the grOiind, ahd Wliere H h Iifipos6iblerto apply 
mechartfcal power, or to carry atf elevated (Mtattey to any eoii^sfd^tabkf 
height above (he level of the ceil?«g. 

Atis. Fig, g (Section).^Let air be taketf in by art opeifiiig ^ the 
highest accessible altitude ; let two tubes be formed wif Wn i^ apart- 
liient, the first to Convey the airftotfi the itigress to Phe floor, where it 
may be diffused to the desired client, arid the secoftd to eotifey It frOff» 
the ceiling to the fire-place. J, whefe a gasf-Hghti « fire, ttft efiWaffipi a^ 
sCcam-pipe, a hot-water coil, a stoVe, Or afry other sotfree of herfi may 
be applied to 6tistain, wfthotit interrOptiOn, the required inovemenl^ 

pLATfc VIII. — Cfenerdi ittustrations — Continued. 

Case 9. — It is required itf ?ritfOdtfee Wtftt aii^ into arA ap«rtnieirt# 
a4ld BO feetfns ^ in be allowed beyond thosse tbae em be introdiaeed 
ift IRersirucfure cfart Opeft flr^pljtee. 

Afis, Fig: 1 (Seetion), and Fig-. 3 (Pltfri).-^Let the Hre-^^cc be 
c0<*9trtfe1ed iti stfeh a nfartiw^ that 2tif\ etftefilfg ITom^ withwrnt, i«lU9l 
necessarily pass across warm bricks, or through anv chamber prefyiid^ 
in fofftring the fi^e-pfecc, b^bi^ h eMttr^ tfec bo#y of iHe te^om, 



V#i7 adbiplete arrangemenls for effeetittg titis have been introduced 
in many grates, and have been solnetimes combined with the generat 
v«iir»klU6ii of th€ apitrtnienl. (See Plate Y.) 

Caif9 lOi-^h is required) in an ordinary apartment, where the 
ebimney^fioe eaunot be touched in eansequence of a tendency to smoke, 
to dombioi Ih^ advantaged of a superior discharge with those of an 
open fire*plaee|, reducing the eUrrent in the vicinity of the fire-place to 
as great an extent as may be practicable. 

Ans, Fig. 3 (Section),— Let a hte ingress for general ventilation be 
permitted, witli all the difiusion tlia( circumsiances will {)€rmit ; let a 
titrate iuppljr of air be given in ifie immediate ticinU} of tlie fire- 
|iUee, 88 ample as the fir^ ean eotisumei alio^ilig for the great expan- 
iion whieh the air tiodergoes in ifs progre^ lo the thimney ; let the 
open space between the chimney-piece and the grate be reduced as 
filueb as is eomp«iib)e with a free use of the fire' ; let the valve in the 
ebtmney^ue (immedistely abcry^ the ehimney-pie(!e)) close ttf this flde 
Ui much as is cousisteni vtith the removirt of the produefs of eombus- 
linrnj dnd the poWdr with which it may be required that the fire shall 
butn $ by fl spare floe^ or some other stipetier aperture, let the vitiated 
fti^ be carried off above and discharged, buti not in the immediate 
tieinity of the ebimney-'top, whei'e (he fircflue terminates. 

Case IL — It is required to ventilate powerfully one end of an 
apartment nent thfe fire^'plaee^ but to sustiiin the atmosphere in the 
itst of the apartment with no more ventilation than that which is 
indoeed bjr the more gentld and secolidary moVdments ihA% are conse- 
quent on indirect ventilation. 

AnSi Fig. 4 (Plati)i'^Let the in^i-ess be so drrallged that the difect 
jinrgfress of the air between it ahd the discharging fire-place shall 
Involve the space where the greatest ventilation isf desirable. The 
mdvemetit is le^s in <bvery other portion of the apartment, according 
(o Its distance iroio the leading ctirreiit^ and may be proportionally 
charged with bad air. 

Case 12. — The venMlatiori effeeted by ctevices ffi doors and windbws 
ik us much &S can bd permitted ; every thiitg would be satisfactorjF were 
it not for the oocdsional returil of vitiated air from the stove. 

Ans. Fig. 6 (Seciion),* and Fig. 6 (Plan). — Permit a lafger ingress 
III air^ sd ihat the stove may have a sufficient supply^ or adjust valves 
8^ as to prevent return ; and^ if it shodld be reqtiired to dispense with 
tattei altogether^ and to sustain an atmosphere perfectly free from all 
returh) let an opening be established to supply the stove with fresh air 
frdm without^ so thclt at tirfies) however feeble the current may bei any 
feturhing movemeut shall neither arrest the progress of eombustion 
nor be the cause of any ingress of vitiated air into the apartment. 

Ifi siov#9j constrtTcted in this manner, the prddilcts (if combuSion, 
^tel^pi Where the fire is kindled or fed^ may be considered as hermeti- 
im\\f eaeiuded from the apartment; Iii rtmny buildings iu northern 
ti)&n^s they are kindled and fed from without wh^re there are appro- 
fifiat^ COrridoH or passa^s: 

Case 13. Fig. 7 (Section). — ^The ascending products of eombustioh 
fi^m ^as-lights cause a corresponding descent of viti&ted air, With 
which the head and superior extremhies may be surrounded, though 
liie feet ate bathed in i^ cbld atmosphere. It b recjpilred to carry off 
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these products, so that the air shall be no more contaminated by them 
than if Ihey were not formed within the apartment. 

Ans. Fig. 8 (Section). — Let a superior ventilation be established to 
such an extent as to involve and carry away all the products of com- 
bustion, or let burners be arranged in such manner, or provided with 
appropriate tubes, securing them as effectively as a good chimney-flue 
withdraws the products of combustion from a common Are. 

PiiATE IX. — General Illtistratiom — continaed. 

Case 14 (Fig. 1). — Perpetual headache is observed in the lower 
and inner apartments of houses forming part of a court, surrounded 
on every side by lofty buildings, and accessible only by a very narrow 
entrance. 

Ans, — ^This case is incurable, except by opening the court so as to 
admit of free external ventilation, or by supplying these lower apart- 
ments with air by channels from without the court; for, except on 
those occasions when a comparative cahn permits the free and slow 
ascent of products of combustion from surrounding chimneys, the 
court is always subject, in whatever way the wind may blow, to the 
precipitation of these products, whether visible or invisible, passing 
currents causing them to descend on one side, while, they ascend, and 
escape on the other. Endless modifications of such movements may 
be observed, and very marked instances of longKU^ntinued headache, 
oppressive debility, and lowness of spirits, have been traced to those 
causes. 

Case 15. Fig. 2 (Section). — ^Two school-rooms are heated by a 
common stove ; the upper one is subjected to a local current of great 
intensity, which dashes rapidly to the ceiling as it passes ; the lower 
school gains little benefit from the stove, except the radiation from the 
external surface below, gmng local intensity, instead of a general and 
equal warmth. 

Case 16. Fig. 3 (Section). — ^This ease indicates an arrangement, of 
a much more complete and effective nature, both for economy of fiiel, 
and for the supply of air in one of the' simplest forms of schools. 
From a horizontal stove, an iron tube traverses a fire-proof air cham- 
ber, terminating in an upright chimney, the stove being constructed in 
the same manner as Dr. Arnott's, so as to give extended surface, with 
moderate temperature. Air entering from ^ove descends at a distance 
below the level of the stove, before it escapes iAto.the general air- 
chamber. EMfTuston at the sides reduces ail severity of current^ and a 
valve in the central discharging aperture above regulates the amount 
of movement. 

Case 17. Fig. 4 (Section). =— This- eai^ represents a school-room, 
and the house of the schoolmaster below it, warmed by a central stove 
in the passage^ the influx of air being at all times open so as to afford 
an ample supply, the amount of movement through the school or the 
apartments below it being regulated by the adjustment of valves hi the 
discharging apertures. , . 

Case 18. Fig, 5 (Section). — ^This figure indicates the adjustments 
for an infant school, where it is required to supply warm air by the 
rising steps, cold air firom the opposite end pf the school, or cold W 
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ham both ends at the same time, according to the state of the external 
atmosphere. 

Case 19. Fig. 6 (Section). — Indicates the dischargee of carbonic 
acid, such as was observed in one of the apartments referred to in the 
loeal Reports. (See page 11.) 

Plate X. — General Ulustratums — continued. Ventilation 

of Schools. 

Case 20. — ^Three school-rooms, accessible by a central external 
staircase, are destitute of all means of ventilation; it is required to 
introduce the most simple and economical arrangements that are 
practicable for relieving them of the severe evils to which they are sub- 
jected. 

Am. Fig. 1 (Section). — Make openings (a) (a) (a), capable of 
being controlled by valves, and let the entering air, instead of bursting 
abruptly inwards, be forced into a channel of diffusion, formed round 
the skirting. The entrance alone may be sufficient, breaking the im- 
pulse of entering air by a board placed before it, if the porous skirting 
cannot be provided. 

Construct three separate discharging-tubes (b) (b) (^), proceeding 
from the ceiling of each apartment, the escape of vitiated air through 
them being controlled by valves, which may consist merely of wooden 
flaps, elevated or depressed by a cord. 

Case 21.— -In another series of three school-rooms, not ventilated by 
any means, it is found that there are three spare flues, one to each. 
No openings for the admission of air can be made in the external 
walls ; no difl^sion can be given at the skirting. 

^w*. Fig. 2 (Section). — Supply the staircase freely with air from 
without, put a porous panel in the doors, or frame doors altogether 
porous, break into a spare flue immediately under the ceiling of each 
room to be ventilated, and phice a valve there to control the escape of 
air. Cut off all connection between these flues (b) (b) (6), and any 
other apartments, ff the stair be lighted with lamps, let all products 
of combustion pass, as indicated, into a separate flue. 

Case 22. — Three schools require the simplest ventilation ; no open- 
ings can be made In the external walls ; only one external discharge 
from them all, and from the stairs, can be obtained. 

Ans. Fig. 3 (Section). — Supply the staircase freely, as in the pre- 
ceding case ; make one external discharge (b) sufficiently ample to 
receive three independent branches (c) (c) (c) ; let valves there regu- 
late the flow of air through each class-room, and let the stairs be pro- 
vidied with porous doors to break the force of the entering currents. 

Plate Xl.^-^Genernd Illustrations— continued. Ventilation qf 

ffotcses. 

Case 22. Fig. 1 (Section), — A house is filled with vitiated air from 
products of respiration and combustion, drains, and back smoke. The 
rooms in the upper story afford the principal supply of fresh air by 
their chimneys, no other source being open. The great consumption 
of the kitchen enables it to draw largely from the passage, which again 
receives its supply from the rooms above. While these more general 
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mmmanvm ivroiMdl iii th^ hmMidit ia^Hetlled by Mi tavdmf loo«l eat^ 
rents are developed in the other apartments by lamps and fir#^laeeK# 
m well ad by individaato respiring Ilie Tiiialed ilir, and iheid are dlso 
indieited by trb^ arrewft; It 19 faqvind^ diifing Ibe profrtts <7f altehih 
tioris, when the house is nearly rebuilt^ thongrh fbe satn« general 
arrangements are retained, to make provision for such movements of 
air as din be effected wftb the aid n^a single stcrre, itR4 it gas-Utmp in 
the channel for discharge. 

Ans. Fiff. 2 (Section). — Let an Arnott's stove, or any equivalent 
apparatus, be placed in ttie lower part of ihe staircase, and let air 
enter so freely, thtit \i is eontinually flooded with a warm atm'ospbere^ 
tending, from its warmth, to escape upwards wfierever an aperture is 
permitted. Establish communications t)etween the passage and each 
apartment to be'ventilated \ let them not open abruptly into the apart- 
ment, but with siich ditfusion as may be required. Let valves and 
appropriate channels regulate the discharge from each aparfment; lei 
inem all unite in a general hot-air chamber in the roof, and let an 
additional valve control ihe general discharge. Let the drains be 
ffapped, and a ventilating flue receive such products as iniglit otherwise 
be discharged into the rooms. 

PiATJJs XII; aiid XlII.— G^eral IlMSsi^iit{(m'-^c(iniiiiiii^B. 7%d 
Atmosphere of CkUi^thes, 

Case 24. Fig. 1 (Section). — A church has no warming apparatus, 
no systematic means of ingress or egress of air beyond doors and 
windows ; local currents prevail so extensively in winter from cold 
glass, even when doors and windows are shut, that the greatest objec- 
tions and prejudices are entertained against any supply of air. tfhil- 
dreii in a second gallery respire only the vitiated air proceeding ft-om 
the body of the church and the lower gallery ; they find it impossible 
to command their attention from the state of the atmosphere, parti- 
cularly during the evening service, and when the (amps are lighted. 
A new chtirch is to be constructed of similar dimensions and accom- 
modation ; it is f'equired to place the ventilation on sucb a footing as 
may be compatible with the least possible alteration of ifee design. 

Ans, — Fig. 2 (Section) shows one of the simplest modes of making 
the necessary arrangements. I'he lowest part of ttie tower admits 
fresh air at A, to (he chamter B B, which is appro()riated to the 
general diffusion and supply ofair^ as well as to th^ condmunicating 
of the necessary warmth in winter. Flues from B to C C suppffy the 
chambers under the galleries with fresh air. l^he body of the church 
is Supplied through the passages ; separate channels, M M, give^ a 
special supply to the pulpit. D t) are exclusive gas-btirriers, dis- 
charging the products of combustion by ar pipe, £, in the vitiated air- 
channeit' P. The valve G regulates the discharge into the upper 
part of the tower, being worked by the cord H H. The vitiated air 
«^ap€^ on one or ni^e sfdei^ df th€ tewef, zti^ at L L, ^tfordrngf to the 
mie of fh«f Htmosph^ife. 

Figs. 3 and 4 (S€C^tfo*rs) r!!tfs<raf(tf VA^ettes iH tfte? itiod^ of swp^y 
and dlsthktge #here {here fs no fdffver, ttrtd whfere dlffictfftf^s pt^^^m a 
fns^ ficmtiittrAc^km h^iivt€ii th€ tiH-cMMb^t ttfif^^r flte^ fkm of ih€ 
Mty Iff ^Hs ^mth afidf the dtmibtHf Utidtf ih^ ^^htm^ ^Wth m 
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{Night Aaplum^} 

Cf&sg SS. P%. 1 (L&iTgltudifial Sedit)n).^Tb»^^ Otihpjm^ ihi 
beds heat ail opert virindotv conffl)laift bitterly of tiifi ctttr^ii df cdd aif 
Which pours directly dowii rtpon thefn. This turf^ftt, rfftefr patsiring 
over those 6e6Upyirig the oihet berths on the floor, feffti«? ihtf dtf^ 
supply given to those occttpyltig the tipper floor. Hie' ait e^itp^^ 
froth ott6 vefitifdtor' lU the cdling (]^ ihe lippel* ap^rtfWefit Ma riii i<^-' 
cold i-Oof, Jvhei-e local csddJe^ ofteii t^tutti a portion of the ViilattJd dJ^, 
the rest feeing disch^fged abo^e. It fe ^^quii•ed fo ttthke a Betlftr 
arrangettient Wiik siidh limited ffieams as are avaiteble^ fof the pUt-* 
pose. 

An0, Fig* 2 (Longitadirial Sectioii).— ^tiet air f)e permitied to enter 
by louvres at the staircase, where it shall be at the greatest possible 
distance from the hcarest sjeepin^-berth^. L^t anjr smatli stOVe\ or 
other sdur<tj6 of heat provicled, be \nkt^A otx the floor at thie foot ctt the 
staifs, if practicable, and let a potous textbr^, at a §hOrt distance frorrt 
the ioUtffes that permit the ^ftttanc^ of ait, give still gteatef difihision, 
and breat the force with which It enters. Nothing does better for thf^ 
purpose fhaii the very cheap fii'atei'ial on ivh?6h paper is usually 
pasted, where if is hOt fixed difectly oii tb6 W^M, and which is cfora- 
ftfiOiily sold uhd^r the iifime of s&riffi in L^fodori. Pfo^id^ a separate 
discharge of vitiated air' ftotii the lOWef rooiifir, CofiWct it With the dis- 
charge frofn the upper roorii by a tube tertttlfiatiiig in the externa! dls- 
ehafge Oh the f Oof; Let twO vaHe^ bfe providefd, bjr the due ttatitag^- 
ment of i^hicfi the ciirculation in each foOtfi thay be I'eg'Cffated. 

pLATfi XV^.^^Gefiercet IttiisttatiOns — continued. TJlC Atrnd^hSr^ 
in a badly Ventilated Factory. 

Case 26. Fig. 1 (Seotioii!). — The atmosphere in a crowded factory 
is offensive ib every place frooir the perpetual influx of gaseous products 
§tvm » Iftff^e ceaspooi^ whieh never ceases to discharge its noxious 
ewfiHiatiofia tbroog^ openings in the seats provided on every floor foi: 
the couvei^oe* of tliose at work# The air, passing through open 
windows- in the siaifrCase, is subjeet ta. perpetira.! fluctuations, some- 
Iitoe9 etitejm^ ftfl4 at eflher times passing outwards, according io the 
Ht^HnatMHEi of the wind and the state of the atmosphere within the 
fiotory. It is required td^ eoTrect tlus s^vree of nuisaQce and oppres- 
sion. 

An^^' Yt^^lk (Se^tism). — Establish » eomiBi»>ication between the 
uf^r pari of the eesspool and the {urnaees of the boiler ^ or^ if tfare 
ehtBMiey h^poWerffrl^fheeeiAmuiiieatl^Bf may be led directly into it. 
Make small openings in the upper part of every closet, and if no 
apparatus be p#ovid<^ at the seaiSy let the channel be sufficiently large 
tor eotnteaiM^ » dese^nding eurrent from evety doset. Let the windows 
kt the atififaa«e/ Hw doors there; aed the doors to the closets be at least 
m far o|wDe4ik» not to pfevent tile effective operation of the drscbarging 
0ue from, amy itefleitiit 9iipply of m^ C&l off all ooimnuDie«tioii 
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between the descending soil and air-pipe and the external atmosphere, 
excepting such as is maintained through the under-ground flue. The 
illustration given does not extend to any systematic means of ventila- 
tion, though it would not be difficult to connect this with the means 
employed were the soil-pipe conveyed directly downwards into the 
cesspool, the air^passage being made large, as represented in the 
figure, so that the general ventilation might be assisted by the extent 
to which the closets are made a channel for the escape of air. In 
manufactories, however, in general, the ventilation necessary is so 
dependent on the nature of the materials used, the operations carried 
OD, and the numbers crowded in a given space, that this illustration is 
not intended to apply to the subject generally, but rather to the specific 
evil pointed out, which, in numerous cases, is one of the principal, if 
not the leading cause, of the vitiated air which prevails in them. 

Plate XVI. — General Illitstrations^^conimued, Ventilation ofJFacr 
tories where Mechanical Impurities contaminate the Atmosphere, 

Case 27. — No sources of impurity in the atmosphere lead more 
frequently to fatal and injurious consequences than those where siliceous 
or metallic dust is suspended in the air, and is inhaled during the pro- 
cess of respiration. The movement of air can be commanded with 
facility in any direction ; it may be made to ascend or descend, or to 
pursue any lateral course that may be required. It is as easy to lay 
hold of and withdraw, by suitable arrangements, any atmospheric im- 
purity at its source, as it is to direct a stream of water with a flexible hose 
upon any point where it may be desired that it should impinge. The 
figures in Plate XYI. indicate the general disposition and arrangements 
most desirable for one of the severest cases of injury from mechanical 
impurities, namely, that which is presented in the preparation of mill- 
stones. The French burr-stone, of which they are made, is a cellular 
horn-stone, which, at every stroke of the chisel, gives off a cloud of 
siliceous dust, which, when respired in the usual manner, along with 
the atmospheric air in which it is suspended, injures the lungs and 
produces early death in proportion to the extent of the exposure. No 
cases are more melancholy than jthose that may be observed in such 
manufactories. Thus the preparation of the means for reducing to an 
accessible form the principal necessary and support of life, brings 
disease and premature death to those engaged in this operation. 

Fig. 1 (transverse section), fig. 2 (longitudinal section), and fig. 3 
(plan), show the ingress of fresh air by (a), the vitiated air-channels 
(h\ the individual aoertures (c), which convey the siliceous dust to the 
ventilating tubes {j)y the ventilating shaft (d)^ and an opening into it 
regelated by a valve for the general ventilation of the workshop. 

Fig. 4 shows a special ventilating tube (a) for withdrawing the 
siliceous dust produced in dressing the mill-stone, restii^ on the sup- 
port (6), afler the pieces of which it is composed shall have been joined 
together. 

Fig. 5 shows the general arrangement of the ventilating shaft (/). 

A hot-water apparatus (a) (h) (c), commanding the necessary draught 
in winter, and heating the air that supplies the workshop; (^),amor« 
powerful fire to be used in warm weather, and in all cases when th^ 
ventilation by the hot-water apparatus may not be sufficient, 
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Plate XVII. — General IlltistraHons — continued. Application of a 
Decomposing Furnace, 

The figures in this illustration point out the manner in which a de- 
composing fumaee may be applied, not only to particular boilers, pans, 
or cisterns, but also so as to control the emanations from all stores and 
the general atmosphere within the manufactory, so that nothing what- 
ever shall escape from it except the ordinary products of combustion. 
It is considered that when the facility with which such arrangements 
can be carried into execution, as weU as the perfection which they have 
attained, and the endless adaptations of which they are susceptible, 
become more generally understood, the amount of nuisance both 
within and without numerous factories will be greatly diminished, and 
that there will be less hesitation in enforcing the existing laws against 
nuisances in towns and populous districts where no attempt is made to 
reduce great and acknowledged evils. 

Plate XVIII. — ^General Illustrations — continued. Apparatus for 
Condensing or Decomposing noxious Emanations^ not destructible 
, by a red-hot Fire^ with access of Atmospheric Air, 

The varieties of apparatus and materials available for this purpose 
differ as much as the circumstances under which they require to bs 
applied. 

Fig. 1 shows the progress of fumes through porous or broken solids 
by which they are condensed and retained. 

Fig. 2 illustrates another mode of proceeding, the fumes being de- 
composed, condensed, or changed into new products, by passing over 
materials disposed in trays, descending iu the form of a shower, or 
discharged in the form of vapour escaping from a steam-pipe, by which 
they are so chemically altered as to be no longer injurious. 

Fig. 3 shows the application of a material in the liquid form, whera 
valuable products are condensed, and where mechanical means are 
applied to sustain the current, instead of a draught produced by fire or 
steamt The screw, the fan, the pump, the bellows, or the precipitation 
of water, may be used in effecting the necessary movement, machinery 
being applied, according to the magnitude of the operations neces- 
sary. 

Plate XIX. — General Illustrations — continued. Ventilated 
Steam Baths. 

These figures point out the general arrangements necessary for ven- 
tilated steam ami shower baths. 

It is considered that in many places the most effectual and economical 
ablution may be obtained by the introduction of steam-baths, especially 
where water is expensive. A limited supply of warm water, at a 
proper temperature, is provided so as to afford a shower-bath, the 
occanonal use of which during the progress of the steam-bath renders 
deansivg and the use of the flesh^brush much more convenient than 
in the ordinary water or vapour baths^ 
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Pl^te .XX, — Explanatory Illustration of the Ventilation^ of 
Isolated Cottages, 

The great object, so far as ventilation comes into play, is the supply 
of frosh »ir, io snob a manner tba.t its iiapulpe ib^U N Mlc^a an4 its 
(empisraiuni elevated to a grpeater or I^s degrt^^ a^^rdinff tP (to 
faciliiiea which may b« affordad by the a^^iipn Qf^ sinffle fire, 

The diffare^t figura^ ^bpiv plana aQd ^i^ions, ijliiatraMvQ of conai^ 
derations founded o» eicperimanta that h^ya be^n ooRtmited for the 
last la years, tbmigh applied principftlly, In tb^ drst ioH^np^, in Qon-^ 
naetion with fluas u«ad far Airnacas adaptad (Q ph?99icftl oparations* 
In tbaaa experiments it waa found that a flae> 9 imh^% aquare and 1 T 
feet high, could eommand four fira-plaaes, ^a^h ^MffiQieully largfi for 
any grdinary ftparttnenU ware no air fparuiiUad (P. pft9» into tha ilua^ 
bavoud what was requisite for the opmbu^tion of tb^ fue), As a 
general rule, a preferena^ is givan to a flue 9 x 4j^ iuoh^s area, for « 
room about 12 feet square, smokeless fuai being used, aud tfie flue 
never requiring, accordingly, to be swept. (See p. 48,) 

A hot-presg over the fire, and the low position of the fire-place, 
form a substitute fbr the accommodation usually provided in the mor^ 
open fire-place. The' warmth of the brick-work surrounding the fire- 
place was found to be so considerable, that small ventilating apertures, 
from ? tQ 4^ inphps square, were freely used 9t different elevations 
abov^ tbp fire-plaqe. wut, iu the adaptation of arrangements for a 
cottage, the use of brick-work made in large pieces, so as to present 
the various apertyres r^qMJredj wd in some cases tb^ us^ of a cast- 
iron tube, or of tubes made of atroijg eartb?uw?ire^ fiDd arr^oged so as 
to be defe^ded and suppprl^d by the surrounding strugtur^, afford 
advantages which artt muUiplyiWff daily the facilities of structural 
arrangements. 

Fig* 1 (transverse section) shows the ingre^ppf fresh air to the sp^ce 
surrounding the fire-place, and a channel for permitting the air, 
warmed by coming in contact with the b^ick-work, to ascend to the 
rooms above, On the Qtb«r side of the fire-pUqe is a receptacle for 
coals, and beyond it a closet, communicating by the moat simple form 
of a trap with a drain-pipe, which may be constructed of strong 
earthenware, well coated with pitch, or auy other tight adh§sive sulj- 
stan(?e, so a« to render it impervious to moisture or to gaseous products 
from the decomposition of the refuse it contains. It is presumed that 
a water-cistern, and a valve or cock upon the supply-pipe,] give at all 
times the nepess^ry supply of w&t^r» wherever such cpuvi^niencea are 
introduced. 

Fig. 2 (longitudinal section) shows the arrangement of the fire-place 
and hot-prfwa above iu with ^h«ir opa^inga iutQ the main flu«, the pne 
for smoke and the other for the purpose of parrying off any prdductii 
that might prove offensive if allowed tq efpape into the apartment. 
Behind the fire^piaee ia a §FAQe. formed in the bripk<"Work of the lower 
part of the shaft, where the air admitted to supply the apartment^ may 
reeeire suoh an amount of beat as m^y be attained by its contact witi) 
the warm briek'Work* 

In this and the preeedittg figi»e tim amoke-tube ia indicated in the 
centre of the shaft, surrounded by th§ viU«tocl W ^W^ «I6»F^9 frP(a 
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cmik mpf^s^ifomat hy ah fipftoitig iiMir Ibn mlingf and wbieli liwmt^ 
fram its eontfci with iht ^fnoke-lul^ m ftipAUiit of be^l thiil lOtfrtfiseB 
iu Mctiiding power. While thu smoke^iuh^ pa^nei fiir»et)y through th(B 
roof With sufficttfiM; potoetkm |p imy /combustible materia), ths vitjuted 
air escapes by openings at a lower level, protect!^ from the weaih^r- 
Yalyes regulate the amount of discharge from each apartment. 

Vigf » sbAw# a p]m of >bf gno^pd-^oor. wiDb 4to hfi^iaf the »$ntn\ 
chimney and tkfi arranjfWf Pt» m^mA fit TJw f^im^ if situated in 
proximity to the kitchen and scullery, so that the refuse water may be 
made to pass through it in its progress to the drain, and sufiiciently 
near the chimney to ensure the constant discharge of vitiated air from 
the ceiling. A closet so arranged does not discharge vitiated air into 
the cottage generally, but rather derives its suj^ly froni it. And, 
though the introduction of a closet in so small a cottage, and where 
space is so valuable, may appear to some questionable, still, in a 
medical point of view, as well as for other reasons, nothing contributes 
more to health and comfort than the provision of sucfa a convenience 
within a cottage, when it ean be well drained, welf ventilated, and suf- 
iiciently secluded. 

Fig 4 shows 8^ plan of iJlP upper floor, divided iptP smM^ apartments, 
it being considered better ^hat separate yenMlated gl^^ping-berths should 
be provided, however small, thai) th^t on^et largQ ^pfrt^ent should be 
used, common to a number of individuals* It will be observed that, 
while a good foundation is secured ff^j U^fi 9eiUr^l shftft, the wall at 
di8]?rpnt places is so arr4Pg.e<i as to coniuaicate ^ cer|ain amount of 
heat to the principaj apartnjents on the grpijnd-floor, as well as to 
communicate a moderate warmth to th^ St^jrs Apd the sleeping-rooms 
aboY^ ; ^nd) though this canpot bi^ ei^pected to ppefat^ with any great 
force in ^everp weather, it will at i^ll tirn^s teud to tetiiper the severity 
of the air which may entpr, and to proiriptp yenlHatipt]. 

Plate XXI. — General lltustraiions — continued. Prpgress of Air 
in Ventilated Apartments, 

Fig. 1 indicates progress of very cold air enterin|f ai) ordinary apart- 
ment 9t th« skirting, and prpceeding to the iire-pUce, (he air in the 
rest of the apartment b^ing very little affegted. 

Fig. 2 shows a different movement, the v^}ve of tb^ fire^flue being 
closed so as tP diminish the amount of air conyeye4 tb^re, and a 
superior opening discharging vitiated air at a higher leyel. 

Fig. 3 points out the more equal movement of warm air entering by 
the skirting and proceeding to a central discharge, no fire being in 
action to determine a local current. 

Ftg, 4 indicates the progf«8« 0i air ffnimag undev the some circum- 
stances as in Fig. 3, excepting in sd far as this progrMs is modified iu 
consequence of its btting at a lower, instead of a higher temperature, 
than the air previously in the apartment. 

Figs. 5 and 6 give examples of a still more equal movement of air, 
such as has been occasionally introduced In apartments for invalids. 
Tlie porous ceiling in fig. 5, and the porou« oornioe an fig. 6, effect this 
object, particularly when assisted by a deep and porous dado. 

In applying the pme^ding ill ust rations, tt witi facilitate much the 
consideration of individual eaaaa, if it be MtolUMtdl that the ventila- 
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lion nvhich is most suitable to different individuals is gifeatly HKidified 
by nuiner6us circumstances, among which the following may be no- 
ticed as more deserving of general attention. Details might be inde* 
finitely multiplied, but the more leading considerations alone require 
attention in this place. 

Tabular View of Circumstances affecting the Supply of Air necessary 
for different Individuals in any Apartment, 

I. General. 

1. Climate. 

9. Season. 

8. Time of day. 

4. Condition of the external air. 

a. Temperature. 

h, Hygrometric state. 

c. Electric state. 

d. Direction or force of the wind. 

II. Local. 

1. Natural position of the apartment under consideration. 

a. Aspect in reference to the rays of the sun. 

b. On a mountain ridge. 
^ c. In a vaUey.. 

if. Proximity to the sea* 

e. Position in respect to auy other collection of water, 

or moist surface, including the nature of the emana- 
tions from it. 
f Condition of the soil, and vegetation in the vicinity. 

2. State of the drainage, natural and artificial, especially if 

unventilated drains discharge vitiated air in the vicinity, 
or in the apartment occupied. 
3i Form of the building iu which it is placed, particularly in 
so far as it is favourable or unfavourable to external 
ventilation. 

4. Influence of mechanical or chemical impurities from 

manufactories, o^ deficient cleansing. 

5. Position in towns in respect to smoke or prevailing winds. 

6. State of the cleansing, particularly as affected by supplies 

of water. 

III. Special. 

1. Quality of air supplied from withouti 

2. Mode of adjostnig quaniitytsupplied to* varying circum- 

stances requiring aKentioD. > 

3. Treatment to wphich the air is 8ubjeeted.< 

a. Heating. 

b. Drying- 

c. Moi^ening. 

d. Purifying^ 

e. Velocity of movement. 

f Anuioniof diffusion at its ingress* 

g. Position at which vitiated air is withdrawn* 
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4. Peculiarities of apartment* 

a. Altitude. 

b. Materials of which it is built. 

c. Position of door and windows. 

d. Single or double windows, or glazing. 

€. Influence of furniture or other materials. 

f. Natural inclination of currents or eddies within the 
< apartment. 

g. Mode of lighting. 

5. Crowding. 

a. Numbers on a given space. 

b. Their position within or without the zone of each 

other's respiration. 
IV. Personal. 

a. Condition of the system at the moment, particularly 

as exhaling to the external atmo^here, or absorbing 
from it in a greater ratio than is compensated by 
exhalation. 

b. Temperament. 

c. State of health. 

d. Age. 

€, Habits. 

/. Nature of diet ; time that may have elapsed since any 

refreshment may have been taken. 
g, Ciothing. 
A. Exercise taken. 

k. Relative amount of pulmonary or cutaneous ex- 
halation.* 
/. Previous exposure* 
y. Dependent on occupation, nature and amount of labour, in 
professional engagements, trades, and in positions where 
peculiar emanations require to be guarded against. 

This department is so extensive that very leading considerations can 
alone be included in the following summary. 

«. Inequality of clothing, and use of non-porous clothing. 

When the. professional engagements, or other circumstances, lead to 
Inequality of clothing, particularly where wigs and gowns give unusual 
protection to the head and the body generally, while the feet may be 
comparatively unprotected, it is impracticable, in crowded assemblies, 
to place the ventilation on the best footings both for individuals in this 
position and for others not so circumstanced, unless special arrange- 
ments be made to meet both cases. 

Similar considerattons apply in Innumerable cases in the habitations 
of the poor and the dwellings of the rich, modified by an endless 
diversity of details^ but all agreeing in the obstacles presented to ven- 
tilation by the imperfect protection of the feet which the nature of the 

* Some individuals exhale almost exclusively by their lungs, while iu others the 
pulmonary exhalation of moivtuve at least is altogether trifling, compared with 
what is dischargee! by the bo^» 
, VOL. II. F 
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climate requires, where it is not obviated by the introduction of warm 
air, or the proper diffusion of cold air. Soldiers wearinir brass or sleel 
helmets, large boots and gloves, and other non-porous or imperfectly 
porous clothin<r, may be often seen suffused with perspiration on the 
face, the escape of which is so much obstructed from other parts of the 
body. Cases of death are recorded where non-porous clothing is still 
more largely used. 

b. Extreme and rapid transitions df temperature. 

These tell more severely upon many constitutions than almost any 
other cause. While all persons are subject to such transitions in passing 
between the external air and ordinary apartments, it is in chemical 
manufactories more especially that their more severe operation is expe* 
rienced. Common sailors are more exposed to extreme transitions 
than other classes of persons, being often called to leave their ham- 
mocks, where they are surrounded with hot and vitiated air, and to 
expose themselves to the most chilling blasts. 

c. Mechanical impurities. 

These are of very great variety, according as they pi^oceed from the 
general atmosphere of any town or district, or from any special mate- 
rials communicated to the air in manufacturing operations. Those 
evolved in grinding metals and in making dour mill-stones present 
extreme cases of the fatal results that ensue where effective ventilating 
arrangements are not adopted. The dust from vegetable and animal 
matters is often highly offensive, but rarely so deleterious as in the 
examples now mentioned. 

d. Chemical impurities. 

These are by far the most abundant and frequent sources of impure 
air in ordinary apartmentSj in public buildings, in manufactories, and 
mines. The following list contains a notice of the more extreme cases 
in which suffering, special disease, or general bad health, are most apt 
to arise from chemical impurities : — 

1. Mines charged excessively with variable quantities of carbonic 
acid, carburetted hydrogen, or smoke from gunpowder used in blasting. 

2. Chemical manufactories or class-rooms charged with deleterious 
gases, mercurial vapours, &c. &c. Workmen in chlorine manufactories 
sometimes fall down suddenly, as if they were shot, when a blast of 
strong chlorine overpowers them. The most severe convulsions are 
observed in sal ammoniac manufactories, where the workmen have 
been exposed to sulphuretted hydrogen gas in less quantities than are 
sufficient to induce immediate death, 

3. Offices, shops, workshops, and other crowded apartments, where 
the sole or principal source of heat is derived from the products of 
respiration and the combustion of gas. 

4. Bake-houses, in which carbonic acid from the fermenting sponge, 
air from drains, heat from an under-ground oven, and vitiated products 
from gas lamps contribute to produce an oppressive and soporific 
atmosphere, that would prey still more heavily on the constitution 
were it not for the severity of the exercise which the bakers undergo. 

0. Printing-offices, when there is an immoderate use of gas, low 
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eeilirtgs, and no means of h^at except from the gas lamps and producte 
df respiration. 

6. Coffee-rooms !ti hotels, more particularly those eommonly termed 
•• Th* Travellers* Room," when Without ventilation, and immoderately 
aruppiied with gas. 

7. Lodging-houses for the humblest classes. 

8. Public kitchens and private kitchens In large establishments, 
where non-ventilated chareoll (ires, bad air from drains, and local 
draught, though producing much disease, are rendered milder in their 
eH^cts so long as ample diet does not deratlge the digestive funetiont. 

9. Store-houses of volatile ingredients. 

10. Grave-diggers, scavengers, and person^ employed in cleaniil^ 
drains, more especially when first engaged in such work, and before 
the Constitution has, td a certain eictent, been acclimated to it. 



In looking to [the jurisdiction exercised by local authorities^ there is 
certainly much reason for believing, however imperfect the state of 
sewerage, drainage, and cleansing may be in individual towns, that the 
enormous extent of the evils from such causes has been intimately con- 
nected with, if not principally dependent on, a general want of a pre- 
cise knowledge of thwr nature and magnitude, and the hopelessness, 
ill general, among the few who had particularly attended to them, of 
the possibility of any substantial measure of relief. Many difficulties 
appeared inseparably attendant on the measures themselves, passing 
over those arising from the supposed impossibility of obtaining the funds 
necessary for their execution. With such impressions, a fluctuating 
Board, and no accurate knowledge of those extended schemes that 
have been of late years gaining ground, as new views have been re- 
aliased by improvements bearing on every department of general sanatory 
measures, there must have been, for a long period, little to stimulate 
hope or to encourage activity to that exlerit that may now be reasonably 
anticipated when a clear and connected view is attained, both of the 
measures themselves and of the means by which they may be carried 
into execution. . 

However great the deficiency of sanatory Regulations may be m the 
northern districts, I am desirous of stating here, that, on the whole, I 
do not consider the defects observed greater than I have witnessed in 
London and other places. Were I to point out any circumstance more 
especially severe in its operation, I would refer to those cases where 
large accumulations of refuse are permitted within close courts, and 
still more to those where one or more rooms in individual houses are 
appropriated to this purpose, or rendered useless from the amount of 
impurities that percolate into them. 

It is with great satisfaction, however, that I am enabled to record 
here the universal interest taken in the objects of the Commission in 
the different places visited in the northern district. I should not do 
justice to the impression made upon me, did I not express, in the 
strongest terms, the perfect cordiality that was universally manifested 
in promoting the inquiries carried on in the individual towns, and the 
zeal with which the various subjects were investigated by the sub- 
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committees, though difierences of opinion, as might have been expected, 
were occasionally met with in entering on details, and as to the most 
suitable mode of obtaining satisfactory information. I have certainly 
very seldom seen any object in which so many persons, of all denomi* 
nations, of all stations in society, and professing such diversity of 
opinions on other matters, concurred so heartily, Approving of the object 
for which they had.piet, while they uniformly regarded it as a great 
public cause, the investigation of which was essential to the health and 
comfort of all classes of society. 

It appears now to be generally considered by the inhabitants that 
remedies of a larger, of a more comprehensive, and of more systematic 
character than had hitherto been introduced,, are essential for any 
effectual measures of relief, and they did not hesitate to mention that 
the opinion of neutral persons would generally be. desirable on many 
leading questions bearing on drainage, sewerage, and the supply of 
water, where local interests come largely into operation ; nor were the 
injurious results unnoticed which arose in different places from a too 
limited jurisdiction, and from defects connected with the constitution 
of the present Local Board, or the powers vested in them. 

In concluding these remarks, it is highly gratifying to me to be 
enabled to record, that in every place visited an active spirit of im* 
provement was manifested, and a great desire to search and inquire 
into the practicability of remedial measures for Uie deeply-rooted evils 
that were* found to be so universally prevalent. Many of the inquiries 
made in each district had unfolded scenes which often were far from 
being generally known in the district in which they occurred ; and the 
evidence printed in London, as well as the queries and suggestions issued 
by the Commission, have already developed numerous minor improve- 
ments, and many proposals for local measures, the mere investigation 
of which, and the attention thereby given to the means of improving 
health, cannot fail to be attended with the happiest results, though large 
and comprehensive combinations can only be expected when new 
legislative enactments shall have given those resources, which there is 
too much difficulty in obtaining at present to admit of their being 
generally appreciated or applied. 
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> 



By RICHARD OWEN, Esq. 
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REPORT on the SANATORY CONDITION of LANCASTER. 
Bij Richard Owen, Esq. 

** Lancaster is pleasantly situated on the south bank of the river 
Lune;" **the town, beings built on rigjng ground, is remarkable for 
cleanliness ; this, and its proximity to the coast, render its air pure 
and salubrious, and there is a plentiful supply of good water from the 
springs."* The sanatory condition of such a town mi(!>;ht be expected 
to be on a par with the be^t that has been hitherto determined on the 
basis of accurate registration. 

The following Tables, which have been carefully prepared for the 
present Report by Mr. Grant, Superintendent Registrar of the District, 
demonstrate an average ag^ at death be|ow that which might have been 
anticipated from the great natural advantages of the town, where such 
low average appears not to have been suspected, or to have attracted 
little attention. 

The term ** town," used in this and the other Tables, comprises the 
townships of Lancaster and Skirton (the gaol and lunatic asylum being 
jBXcluded), and has an area of 2200 acres. The population of Skirton 
numbers 1665, and with the exception of a small proportion, which 
is agricultural, is similar to the population of Lancaster. 





Tablb I. 


'' 








Population. 
Town . . . . 14,571 
Suburban and Rural 18,876 


Average Age at Death 
all who have died. 


Average Age at Death 

Of all Who h^e died 

abdve 2; Yesxrs. 


33,447 


Town. 


Suburb 
aud 
Bunil. 


Total. 


Town. 


Suburb 

and 
Bural. 


Total. 


Gentry, Professional Persons, andl 

Families j 

Tradesmen and their Families 
Farmers ditto ditto . . 
Artisans ditto ditto . . 
Agricultural Labourers and Families 
General Labourers ditto . 
Factory Hands ditto . 
Wearers — Hand-loom ditto , 
Wool-combers ditto . 
Fishermen ditto . 
Paupers in "Workhouse • • • 


50-26 

30-22 
51-66 
26-04 
33-05 
23-01 
15»34 

• • 

40-18 


49-59 

33-63 
46-39 
30-84 
32-61 
24-87 
13-77 
29-57 
16-14 
25-01 
49-28 


49-94 

31-38 

46-71 

27-28 

32-77 

23-37 

14-8 

29-57 

16-14 

25-01 

43-38 


61-3 

52-01 
70-36 
53-24 
52-81 
55-64 
39-67 

60-29 


65-25 

56-06 

65-25 

54-55 

55-74 

54-92 

43-12 

57-1 

39-12 

52-05 

68-95 


63-07 

53-49 

65-57 

53-62 

55-58 

55-49 

40-65 

57-1 

39-12 

52-05 

63-51 


Averages and Totals . . . 


27-87 


35*04 


31-89 


54-44 


58-95 


57-15 



* " An Historical and Descriptive Account of the Town of Lancaster/' 8vo. 
1807, p. 60. The spring water is hard. The cleanly aspect of the town is height- 
ened by the effect of the white and variegated sandstone of which the houses of the 
principal streets are mostly built. 
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FOFVLATXON. 




nent. 


Number of Deaths 


Town . • . . 14,571 
Saborban and Rural 18,876 


of Deaths from 
Bpiitemics. 


upon which 


33,447 




Subad) 






Snburb 






Town. 


EDd 

Rural. 


Total. 


Town. 


and 
Bural. 


Ton 


Gentry, Profewional Fenont, and) 
FamiUet • . 


5*92 


5-04 


5-51 


135 


119 


2! 


Tradesmen and their FamiUet 


13-06 


11-79 


12-«3 


375 


195 


5: 


Farmers ditto ditto • • 


13-89 


8- 


8-36 


36 


550 


51 


Artisans ditto ditt6 . 


18-21 


12-78 


16-81 


763 


266 


10' 


Agricaltural Labourers and Families 


IMl 


11-79 


11-74 


36 


687 


7! 


General Labourers ditto • 


20- 


13-87 


18«78 


571 


137 


71 


Factory Hands ditto . 


20' 54 


22-6 


21-25 


219 


115 


3; 


Weavers — Hand«loom ditto • 


• • 


19-05 


19-05 


• • 


21 




Wool-combers ditto . 


, » 


23-07 


23-07 


• • 


78 




Fishermen ditto , 


• • 


18-29 


18-29 


• • 


82 


\ 


Faupers in Workhouse • • • 


13*12 


4-59 


10^13 


160 


87 


% 


Averages and Totals • • • 


16-77 


11-72 


14-22 


2,295 


2,337 


4,6; 



NoTB. — The calculations in this and the following Tables (Nos. 4 and 8 eiicepted) 
founded upon the deaths which hare occurred in the Town during the six years end 
June, 1844 ; and in the suburban and rural parts of the district, during the seven yc 
ending June, 1844. 

It appears from the present Table that the factory hands in Lancaster 
die, on the average, at the age of fifteen years; the general labourers 
at twenty-three years ; the artisans at twenty-six years ; and the trades- 
men at thirty-years. The per cent^^e of deaths from epidemics is also 
sufficiently significant of the influences which in Lancaster abridge the 
term of life, especially in the labouring population. 

The following Table demonstrates the excess of the mortality above 
exhibited, over that experienced among a class exclusively composed 
of persons in comfortable circumstanced. 



Premature Lett of Life. 
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Average Age Qi Dee^h <gf Ptmm^ Classes. 



Thf IMIofviiig TaUe eiUbito ia a siriking Riaii|M)r ik% rates of 
talitji a» proved by the mean ajpe at death, thuft preTail amon 
different classes of the population distinguished as town and rural 
small number of deaths on which the age at df ath of the gei 
calculated, gives a less certain result as compared with the 
classes. 

T^BIiE UI. 



Avenigv Ag« of Totel Deaths. 



Gentry . . 
Tradesmeii &) 
Farmery . / 
OperatiTes 

Totali 



Lancaster 
Towi|, 



^2-1 
26-15 



27-87 



Lancaster 
Rufal. 



WftrtoB. 



Caton. 



62-77 
43*4)5 

29-45 



41*5 

44-08 

33-44 



35-53 
46*05 
33-76. 



b'5-44 , 37-37 I 37-27 

I I 



Wray. 



58*92 
47-99 
32 08 



40*97 



HefUoQ. 

— 1 — T- 



54-68 
2q-59 
2^-05 



28-22 



Ark- 
)iolme. 



64-66 
42-62 
35-48 



40-52 



Ell 



45- 
42- 
26- 



30- 



Average Age of Deaths above 21 Years. 



Gentry • . 
Tradesmen &) 
Farmers . J 
Operativeg 

T0UI9 



61*3 

^3-88 
53-55 



54-44 



68* 

58*98 
53/75. 



56-85 



63-35 
63*36 
55-46 



56* 

64-48 
61*9 . 



58-83 62*28 61*37 



66-09 
64-68 
54-85* 



5d-7 

61-45 

5f76 



64-66 
65-51 
60-43 



5Q-97 63-74 53 



=^ 



51- 
64- 
51* 



Gentry .. • 
Tradesmeii &1 
Fanners .* / 
OperatiTes • 

Totalf . 



Proportion per Cent, of Deaths frpm Epidemics. 



6-92 
13-13 
18-44 



16*77 



7-7 

4-59 

11-76 



9*25 



9-3 
8*8 
14'0j» 



12-07 



11-76 
8*04 
7-61 



10-06 



7-61 
12*84 



9*69 



17*39 
U-77 



14-14 



5-08 
2-56 



3-96 



11- 
17* 

16- 



I • 1 L ' 
NoTB.— The Ayerage Age at 
inmates, is, Total Deathd, 2*93^, 



Death in th^ Caton District, exclupiTe of the ' 
above 21 Years} 59-02. ' 



Th^ population of each i)f the above Ejistriets fnay be obtained 
Table ly. 

In Table III., Lancaster Rural comprises the jownships of Alpl 
Haltqn-with-Auffbton, Ashton-^ith-Slodday, Scptjfortb, Bulk, ^ 
with-Hest, and Hest, and has an area of 11,200 ^cres. The popii 
is almost wholly ai^ricultiiral. Out of the 115 deaths of factory ] 
mentioned in Table 1., 15 belong to this district. 

Wsrton coHoprises the townships of Wartop-vjrith-Lindeth, Ye 
Redmayne, Yealand Conyers, Dalton, Borwick, Priest- Button, i 
forth, Silverdale, Bolton-by-tbe-Sands, Over Kellet, and Nether K 
It embraces an area of 19,120 acres, and its population is princ 
agricultural. TIm hand-loom weavers referred td in Tiible I* be)o 
this district. 
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»♦— 

Jropor- 

Cvat. ot 
Bastards 
born to 
Total 
girths. 



«*gm?l«' IW<H*- 



tioiB. 



Number 

of 
Births 
inSerta 
yean. 



Nnmber 
of 

Deaths 
in SeviM 

Yevf. 



BiovorUoD B«r G^nl, 

per Annum of Births 

OB fhe'Populatioii. ' 



riQMrtlqiilWtjPffit. 

per Annum of Deaths 
oil ^ PopnlAiSonii 



tt&easter, Town 



14,571 



3,302 



2,669 



3-2^ or 1 in 30* 89 



2*62orIin38«21 



8-055 



an caster, Subui 
and Rural 
Tarton • • 
jSaton . . 
rray , . 
leaton • 
.rkholnne . 
aiel . . . 
WstalU • 



rbani 



2,060 

3,780 
1,964 
2,309 
2,468 
1,017 
4,452 
826 



378 

704 
487 
485 
552 
119 
1,081 
172 



270 

497 
328 
227 
297 
101 
529 
88 



2«62orlin38«15 



l-87orl in 53-41 



2'66 

3-54 

3- 

3-15 

2-79 

3*47 

2-97 



37-58 
28-23 
33-33 
31-31 
35-07 
28-83 
33*62 



1-88 
a- 38 
1-40 
1-72 
1-42 
1-69 
1-52 



U 



53-24 
41-91 
71-20 
58-16 
70-49 
58-91 
65-71 



8-677 

10-937 
6-753 
7*01 
5-435 

11-055 
6-011 

11-046 



Totals of Baral) 
Distiicts . ^ 

Totals of Town and 1 
RuralDisti'icts.J 



18,876 



4,058 



2,337 



3-07orl in 32- 56 



l*77or lift 56-54 



7-663 



33,447 



7,360 



5,006 



3*14orlin31*81 



2-14orHn 46-77 



7-840 



^OTs.— The raropottion tot cent, per annam ot Births in the Catou District, exclusive of the Workhouse 
atea, is 3-35, or 1 in 29*84 ; and the Deaths 1-83, or 1 in 53*56. 

C^toQ coo^prise^ Caton, Claug^htqn, ^qd QueFUfiiore ; has an area of 
16,150 acres, and a population partly manufacturings and partly iigri- 
cultural. Forty-two out of tha 11^ deaths of factory hands alluded to 
above, occurred in this district. 

Wray comprises (he townships oni^r^y-wit^-BoIton, Mellinsc-with- 
Wrayton, Hornby, Wennington, Rofeerindjile, Forleton, and Tatham, 
and has an ^rea pf 24,790 acres. A little manufacturing is carried on 
at. Wray, but the population of the district is principally agricultural. 
Out of the 115 deaths of factqry l^ands abqye aliuded to, 17 |i^ve 
occurred in this district. 

Heaton comprises the townships of Heaton-witb-Qxelifi^, Hfysbam, 
Mtddietorf, Poulton-Bore-and-'Townsfaolme, anci Orectou, and has an 
area of 6990 acres. The fishermen alluded to hi TaWe I., with the 
exception of a few in \heVfariQ\i District; N^oflS to this district, other- 
wise the population is agricultural. 

Arkholnie comprises the townships oF Arkholme ^nd Cawoody Whit- 
tinton^ Docker, and Gressinghan), bayipg an area qf 9120 acres, with 
a popu]atipn agricultural. 

pllel confipfrisesthe towi^shipa of Ellel, Over Wyersdafe, Thurnham, 
and Cockerham, and embraces an area of 29,130 acres. The wool- 
combers mentioned in Table I. belong to this district, and 41 out of the 
115 deaths of factory hands menliope^ in the ^id Table, also belong 
to this district. The population is partly manufacturing and partly 
agricultural.*" 

"Tunstall comprises the townships of Tunstall, Lock, Ireby, Cauls- 
Herd, and Burrow-with-Burrow ; has an area of 10,780 acres, aiid an 
agrtctiltural population. 
• ''Tables V., VI., VII., are formed from deaths which have occurred in 



76 



ExpkmatiMof Diagraim, showing 



the Lancaster Town District during the six years ending June 1844. 
In order to bring the facts involved in the above numbers motfi forcibly 
to the mind, through the eye, three diagrams, showing the periodic 
diminution of the sum of vitahty, from birth to the latest term of exist- 
ence, in the respective classes of gentry, tradesmen, and operatives, 
accompany these tables. The carves are formed from the registers of 
deaths in the six years ending the 30th of June, 1844. 









Table V. 






- 




OT DXATH. 


Gentbt. 


Tbadismbn. 


PSBIOOS 


Deaths 


Total 


Remmininier 


Deaths 


Total; 


at the end 




— — 


per Cent, 
between 


Deaths per 


at the end 


per Cent. 


Deaths per 


Rom Birth. 


Cent, at the 


of each 


between 


Cent, at the 


• of each 


1 




each 


end of each 


Period 


each 


end of each 


Period 






Period. 


Period. 


per Cent. 


Period. 


Period. 


per Cent, 


At 6 months • 


6-62 


6-62 


93*38 


11-594 


11-594 


88*406" - 


, , 1 year . . 


2-2 


8*82 


91-18 


3-381 


14-975 


85-025 


»> 2: 


rears. • 


1*47 


10-29 


89*71 


5-797 


20*772 


79.228- 


,, 5 




2-2 


12-49 


87-51 


9*42 


30-192 


•69*808 


„ 10 




2-2 


14*69 


85-31 


5-797 


35*989 


64-011 


,, 20 




6*62 


21-31 


78*69 


7-246 


43-235 


56-765 


,, 30 




6-62 


27-93 


72-07 


7*488 


50-723 


49*277 


,, 40 




5*148 


33-08 


66*92 


7*488 


58-211 


41*789 


,, 50 




11-04 


44*12 


55*88 


10*387 


68-598 


31*402 


,, 60 




10*295 


54-41 


45-59 


8-213 


76-811 


23-189 * 


,, 70 


ix : 


10*295 


64-71 


35*29 


9-179 


85-99 


14*01 


,, 80 


19*852 


84*56 


15-44 


9-179 


95*17 


4*83 . 


„ 90 




13-97 


98-53 


1*47 


4-348 


99*517 


•483 


,, 100 




1*47 


100- 


• • 


•483 


100' 


• • 




Temi 


nates at 95 


years. 


Term 


inates at 93 


years. . 




months • 




Opebativxs 




Tub Thbbe Classes. 


At 6] 


15-341 


15*341 


84*659 


14*149 


14-149 


85-851 


,, 1: 


ireac • • 


8-301 


23-642 


76-358 


7-052 


21 --201 


78*799 


,, 2 years* • 


8*472 


32*114 


67*886 


7*575 


28-776 


71*224 


^ 




11*849 


43*963 


56-037 


10*84 


39*616 


60*384 


, 10 




5-724 


49.687 


50-313 


5-529 


45-145 


54-855 


, 20 




6-526 


56-213 


43-787 


6-661 


51-806 


48-194 


,, 30 




7*442 


63-655 


36*345 


7*4 


59-206 


40-794 


40 




6-64 


70-295 


29-705 


6-71 


65-916 


34*084 


, 50 




5*201 


75-496 


24*504 


6*486 


72*402 


27*596 


60 




5-782 


81-278 


18*722 


6*487 


78*889 


21-111 


70 




6*928 


88-206 


11-794 


7-532 


86*421 


13*579 


;; 80 




7*9 


96*106 


3-894 


8*834 


95-255 


4*745 


,, 90 




3*32 


99-426 


*574 


4*136 


99*391 


•609 


,, 100 




• 516 


99-942 


•058 


•566 


99*957 


•043 




Termi 


nates at 100 


years. 


Termi 


nates at 100 


years. 



In Table V. it will be seen, that in the third class of inhabitants, tlie 
stream of life has been deprived of half its volume when it has run 
throue:h only one-tenth part of its course ; and although the difference 
which the first class manifests in this respect is in part explicable on 



{ 



n 



th« Periodieai Dimimtion of Life. 
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fie greater care bestowed by the rich upon their offsprings yet it is too 
ixtreme not to lead to inquiry into the more general causes, connected 
Rrith the state of the dwellings of the labouring classes, which may 
>perate in producing the excessive infantile mortality thus indicated. 



Tablb VI. 



ks ov Aos. 

21 Years 
old. 



30 years 

W ,, 

^0 ,, 

50 ,, 

70 „ 

SO ,, 

90 „ 

00 ,, 



OSMTRT. 



Deaths 
per Cent, 
between 

each 
Period. 



Total 
Deaths 
per Cent 
at the end 
of each 
Period. 



8-411 
6-542 
14.02 
13-084 
13*084 
25-233 
17-757 
1-869 



Remain- 
iag at the 

end of 
each 

Period 
per Cent 



8-411 
14*953 
23-973 
44r057 
55-141 
80*374 
98*131 
100 



91-589 
85-047 
71»027 
57-943 
44-859 
19*626 
1*869 



Terminates at 99 years. 



Tbadksiirh. 



Deaths 
per Cent, 
between 

each 
Period. 



Total 
Deaths 

per Cent. 

at the end 
of each 
Period. 



10-917 
13-537 
18-777 
14-847 
16*594 
16-594 
7-86 
•874 



Remain' 

ing at the 

eodof 

each 

Period 

per Cent. 



10-917 
24-454 
43-231 
58 -075 
74-672 
91-266 
99-126 
100 



89*083 
75*546 
86-769 
41-922 
25-328 
8-734 
•874 



Terminates at 93 years. 



OnftAnrn.* 



Deaths 
per Cent, 
between 

each 
Period. 



Total 
Deaths 

X>er Cent. 

at the end 
of each 
Period. 



15-334 
16-467 
12*133 
13-467 
16-133 
18*40 

7-733 

1-2 



Remaia- 
ing.attho 

end of 
each 

Period 
per Cent. 



334 
801 
934 
401 
534 
934 
667 
867 



84-666 

69- 199 

57-066 

43-599 

27-466 

9-066 

1*333 

•133 



Terminates at 100 years. 











Tablb VII. 












Gentbf. 


Tkadesbiek. 


Opxbativzs. 


»mor Aoi. 

naOYwN 
old. 


Deaths 
per Cent, 
between 

each 
Period. 


Total 
Deaths 
per Cent, 
at the end 
of each 
Period. 


Remain- 
ing at the 

end of 
each 

Period 
per Cent. 


.Deaths 
ner Cent, 
between 

each 
Period. 


Total 
Deaths 

per Cent. 

at the end 
of each 
Period. 


Remain- 
ing at the 

end of 
each 

Period 
per Cent 


Deaths 

per Cent 

between 

each 

Peiiud. 


Total 
Death* 
percent 
at the end 
of each 
Period. 


Remain- 
ing at the 
end of 
each 
Period 
per Cent, 


40 veara 
50 „ 
60 ,. 
70 „ 
80 ,, 
90 „ 
100 ,, 


7-148 
15-303 
14-285 
14-285 
27-551 
19-387 

2-041 


7-148 

22-451 
36-736 
51-021 
78-572 
97-959 
100* 


92-852 
77-549 
63-264 
43-979 
21-428 
2-041 
• • 


15-197 
21-079 
16-666 
18-627 
18-627 
8-823 
•981 


15-197 
36-276 
52-942 
71*569 
90- 196 
99-019 
100- 


84-803 

63-724 

47*058 

28*431 

9*804 

•981 

• • 


18-268 
14-330 
15-905 
19*056 
21*733 
9*134 
1-417 


18*268 
32-598 
48*503 
67*559 
89*292 
98*426 
99*843 


81-732 
67-402 
51*497 
32*441 
10-708 
1-574 
•157 




Terminates at 95 years. 


Terminates at 93 years. 


Terminates at 100 years. 



Table IX. will convey some idea of part of the expense entailed upon 
a town during the continuance of those causes which tend to undermind 
the health and abridge the life of the labourer and artisan, and which 
may be removed by improved sanatory, and therefore more economical, 
regulations. 

Mr. Grant, the able Superintendent Registrar, to whom I am in- 
debted for the foregoing and following tables, informs me that the 
Lancaster Poor Law Union, and the Superintendent Registrar's district 
of Lancaster, are not, as usual in other places, co-extensive; and that 
Table IX. has reference to the Lancaster Union only, comprising 19 
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Malignard Fetert cmstttnt in certain Localities. 



iovvflships, wilh a populatioii of 83,943 : it is also fbrrtied from eased of 
widows and orphans resident in th« Lancaster Union, without any re* 
ference to their place of settleoaent, and it inelodes such only. 

Tablb VIII. 

Different Rates of Mortality prevalent diiring Seven Years, among several Classes 
of Mal^ Operatives above 21 Years of Age, in the Town of Lancaster. 



TRADES. 



Number 

of 
Deaths. 



AveimgA 

A|[«At 

Deaih. 



N amber 
of Deaths 

from 
Epidemics. 



Proportloii pw 

Cent, of Deaths 

from Epidemics to 

Total Deaths. 



In-door. 

Tailors 

Shoemakers .....* 
Joiners and Wheelwrights • • 
Cabinet-makers . * • • • 
Black and White Smiths i . 
Factory Handl .•;((. 
Miscellaneous ; • • • • 

Total 

Out-door. 

Stone Masons • . • • . 
Stone Quarrymen . • • • 
Agriculturai Labourers • • • 
General Labourers, chiefly employed ) 

out'door j 

Seamen 

Miscellaneous Out-duor Workmeii. 

Totals 

In and Ouirdoor Totals 



16 
23 
17 
16 
15 
31 
56 



45*06 
58-91 
54-23 
51*68 
44-13 
37-26 
49-73 



6-25 
13-04 

5-88 



9-67 
3-63 



174 



48*43 



10 



5-74 

1 



29 

7 

11 

70 

18 
57 



39*79 
53-85 
6'i*72 

58*92 

62*55 
54*52 



10*34 

9*09 
10* 



192 



55*1 



11 



5-72 



366 



51*9 



21 



5*73 



Although the low average age of death in the classes of tradesmen, 
artisans, and labourers, appears not to have attracted due attention^ the 
prdneness to the development of epidemics, especially of more or less 
malignant forms of fever, in the town of Lancaster, has been long recog- 
nised, and has led to charitable institutions for the reception, relief, and 
insulation of siich cases of disease. 

I received concurrent tesiitnony from several medical practitioners of 
lUe town, that such ffevers W6fe seldom absent from certain localities, to 
be specified hereafter : and they have occasionally spread and prevailed 
to an alarming degk^e, and have been the subject of special description. 

Dr. Campbell, a highly esteemed physician, who practised hU pro- 
fession during more than half a century in Lancaster^ thus notices, in a 
pamphlet published in 1785, one of those typhoid epidemics which 
ravaged the town in the years 178^ and I7S3: — 

"A fever of the ^particular species, which is mentioned in the fore- 
going chapters, was epidemic at tSarlisle, in the year 1781 \* but I did 
not see any person effected with it at Lancaster until the summer of 1 782. 



* Hey sham oh the Jail Fever. 



Number of Widows and Otphans^-^th&ir Co^ to the Community, f & 

Whether it was originally produc^cl here, at im|)orted from a distai»eft, 
I wa6 unable to ascertaiii ; th6 houses in which it first appeared belhg 
Equally favourable for either suppositibn. Froth that period to the 
present, it has continued to rage with more dY U^i fre(}ueilcy and 
fatality. It has, with fe\v exceptions, been confined to the poor and 
labouring clashes of people : but wheil persotis in better lif^^ wer^ at- 
iaclced, the symptoms were riot liess severe than with others. The 
seasons or weather seemed to have little inDuence either in extending 
or retarding its progress: Sotnelimes we had many p^rsotlis labouring 
unrter the disease ; at other times, it would almost totally disappear, 
and then break out again, generally ih families, whose intercourse with 
Others who had been sick afforded a ready conveyance for contagion. 

Table JX.>— Lancabtib Union. 



Widows. 

Total Nuihber of Widows at present chargeable, on' 
account of widowhood, whose Husbands, had they 
been living, would now have been under 60 years 
of age 

Tot&l Number of Children under 16 years of age, de- 
pendent ujion them • . ••.••• 

Average Period of Chargeability actually experienced) 
by them .•#•••••••••/ 

Annual Cost • • 

Cost per Cent., in proportion to the Annual Total) 
Cost of Paupers j 

Arerage Age at death of the Husbands of the above 1 
widows « ) 
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Total Number of Widows at present chargeable,! 

whose Husbands, had they been now liring, would > 

have been 60 years of age, and upwards . • • j 
Average Period of Chargeability actually experienced ) 

by them j 

Annual Cost, Including their 14 Children » • . 
Cost per Cent., in proportion to the Annual Total ) 

Cost of Paupers . • * ; J 

Average Age at death of the Husbands of these) 

Widows •••••««••'.•./ 



Orphans. 

Total Number of Children under 16 years of age, 
both of whose Pftrents are dead ; the Fathers, had 
they been now living, would have been under 60 
years of age «•.•••.••. 

Average period of Chargeability actually experiexcced) 
by them . '. J 

AnnVial Cost •....•.••.. 

Cost per Cent., in projKirtion to the Annual Cost of] 
Paupers ••...••••;• -.j 

Average Age at death of the Fathers of these Chfldrea 



Total Cost of Widows and Orphans 
Total Cost per Cent, of Widows and Orphans, 
in propoitiofi to th6 Annual Total Cost 
Paupers 



18,] 



104 



65 



5-1 



38-55 



7'02 



62*65 



£. s, d. 



650 



468 



2-51 



38'51 



234 



1,352 



13«£8 



10- 



$-0 



28 
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80 Sewerage and Drainage^ 

The number of persons in this complaint who have fallen under niy 
observation in Lancaster is about 500, of whom 34 died : which is, 
upon an average, rather more than 1 in 15. Of these 168 were men, 
whereof have died 20, which is nearly 1 in 8 : 236 were women, 
whereof have died 11, which is about 1 in 22." 

The continuation of similar cases of typhoid fever led to the establish 
ment, in the present century, of a " House of Recovery," which has 
since merged into a fever-ward in the Infirmary near Dal ton-square. 

The principal conditions of a town, which counteract the most 
favourable natural advantages, and engender typhoid and other mala- 
dies, increasing the rate of mortality, are now generally admitted to be 
the retention of decaying animal and vegetable refuse in and near the 
inhabited dwellings. Attention was, therefore, chiefly directed to this 
point ; first, as it depended upon the state of the sewerage and drainage 
of the town ; and next, on the quantity, quality, and mode of supply of 
water. And having obtained iirom the observations and inquiries 
thereupon instituted, together with the instances of insufficient ventila* 
tion and overcrowding of such abodes, sufficient explanation of the 
Causes of the state of mortality demonstrated by the foregoing tables, 
and of other evils deeply afiecting the welfare of the poorer inhabitants 
of Lancaster, I shall confine this Report chiefly to these subjects. 

Sewerage and Drainage, — The Surveyor of Sewers and Pavements 
of Lancaster had no plan of the sewerage of the town. From him I 
learnt that most of the streets had soughs or sewers; that, with the 
exception of one street, in which the section of the sough was oval, the 
rest were square ; and that he continued to make them of the old 
Square form. Edmund Sharpe, Esq., M.A., county architect and sur- 
veyor, has since supplied me with a plan of the present sewerage of the 
town, and states, in the letter accompanying that plan, — *' llie drains 
are square and flat-bottomed ; the sides are built of loose rubble-wall- 
ing, laid in common mortar; no pains are taken to make the joints 
good ; no cement or hydraulic lime is used ; and, were it not for the 
rapid fall of most of the streets, the sewerage would never leave the 
rough sides and bottoms of the drains. As it is, the stench is fre- 
quently intolerable, and the complaints incessant. 

** I send you the cost of the present ill-constructed drains, as well as 
that of the excellent circular tile drains, from which you will see that 
the increase in cost is only one-fourth more for the large size, and 
nothing in the smaller sizes.'** 

The sewers serve to carry off the surface moisture, which is received 

*. d. 
* Old Sew«rage.^Co9t: — Main drain per lineal yard •••60 

Branch-street drain ditto •••46 

Drains from yards, &c., ditto •••20 

The two first are made of flag or slate bottom, rubble stoi^e s^des, and lough 
stone coyers. The small yard drains are often made wiUiout bottoms. The miUn 
is generally 2 feet 6 inches X 1 foot 4 inches. Middle size, 1 foot to 16 inches 
square ; and the smaller ones, 6 inches or 7 inches square. 

Estimate^ New Sewerage: — Tiie pipes, tocketjoinU, with elbows, Sfc, complete, 

«. d. £, e. d. 

4,817 lineal yards, main, at 7 6 • 1806 7 6 

3,S70 ditto secondary, at 4 6 .•••••• 870 15 

11,330 ditto branches, at 2 3 1274 12 



Offensive State of the Mil-Race. 81 

by untrapped gratings or gully-holes, together with so much of the 
surface tilth and refuse as is not removed by scavenging. The house- 
drains serve principally to carry off the waste water : but with regard 
to the combination of house and street drainage, the information which 
I was able to obtain was vague and uncertain. I have reason to be- 
lieve that the instances are Umited to a few amongst the better class of 
houses in which a supply of water has been provided and applied to 
carry off the most offensive refuse from their intL»rior. But the quantity 
of offensive decomposing animal and vegetable substances which finds 
its way into the sewers has much increased of late years. 

The entire contents of the sewers of the town of Lancaster, with the 
exception of that in Bridge-lane, are ultimately delivered into an ancient 
mill-stream. This begins at Dalton dam, a diverticulum of the river 
Lune, and, af\er a course of 1400 yards, terminates in the river at the 
lower part of the town, near the Old Bridge, About 700 yards of this 
receptacle of the town-sewage flows through the lower part of the town. 
Through the greater part of its course the current of the mill-race is 
very sluggish, and at high tide it is reversed, its contents being driven 
back towards its commencement, at the dam. By this fljix and reflux 
the decomposing matters received into it are mixed together and 
agitated, their decomposition accelerated, and the escape of the mias- 
matic and noxious efiluvia and gases promoted. The progressive 
growth of the town and consequent increase of the offensiveness of the 
mill-race, which may be compared to a prolonged cesspool, have led to 
its being arched over, along a great proportton of that half of its course 
which extends through the inhabited part of tUe town. The portion of 
the mill-race which was undergoing this expensive modification during 
the period of my inspection was about 72 yards in extent, and flowed 
through a garden extending from the residence of the proprietor, in 
Leonard-gate, to the Green-area. The contract price of the work was 
100/. ; but the gentleman (Mr. George Burrow) who had gone to 
this expense to abate the nuisance, informed me that it would cost him 
more money before it could be satisfactorily completed. This fact yields 
an approximate estimate of the expense which has been incurred in 
. bridging over about 600 yards of the intramural portion of the mill- 
race; an operation which conceals, without materially abating^ the 
.evil of that sluggish receptacle of the town sewage. 

Many of the wells in the vicinity of this part of the mill-race have 

. 1,700 lineal yards, main outlet, at 9«. ........ £765 

320 gullejs, with stench traps and pipe complete, at 17<. 6 J. each 292 10 

£5009 4 6 



30,000/. worth of rateable house property, or 3500 houses at a rent of from fi/. 
to 50/., the average being 9A per annum. Say, 

'^"^ " .. -. Sewer Rate. 

£. t. d. 

4 per ceM. on 5000/. • 200 

Annual expenses • • • 150 

£350 



850 at from • * . 5/. to 71, 

850 at about ... 7/. 

500 at from . • . 7/. to 10/, 

500 at about • • . 9/. to 10/. 

300 at from • • . 10/. to 12A 

300 at from . . . 13/. to 202. 

200 at from , • . 20/. to 50/. 

; 3500 
VOL, II. 



[30,000 at 2}</. in the pound, 3i7k 16r. 
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\^vk pollutfJd by th^ SPiJ^iafi of ife contents into the mX. It fifffcl* 
the (ifijkr^ and fQ^^^QtiQIl9 of the adjoining |ioii9es, and is {M^bs^t^y % 
^Mef ^a^se, of ^he occurrei;ice of tyjih.us fever i\i its vi<jiiiity, as In {}a^«. 
^i^-street» ^.n.d part» of St. Leonard-g^te. At the presenit ti^ie th^ 
iniU-race perforins n^ other office than to intercept the ^uri^ente of th% 
ipajn sewers (the contents of which pught to be speedily delivered f^t ^ 
^|s|ao€e fton^ tt^ ms^ss of the population), and to form the medii^m of 
^beir gr^^dual escape, subject to the aUernations of the tid^l cur^feut,^ 
JBtQ t(^ fiver, The mill, foi^ the wording of which the dam sind rac^ 
were oris^inally pa^de, has I^ng ceased to exist ; its place is shown. XVk 
§p^4'8 plftP of the tpiwn. as it stood in 1610. There are no rightly to 
lie. purchased : they were originally leased to the family of DaUon for 
^6, years; and were rendered, up at the exph-ation of the lease,, by 9, 
I'epresentative of the fifiiiiily, to the Municipal Corporation. 

Resides tlie infltuenc^i of the defective structural arrapgepients of tbt 
present syste^i of sewage in exciting febrile e|)idemics and producing; 
Ih^ excess 0/ cnortaUty Qf the tradesmen and operatives of l4«^ncaster 
below the ^ver^igc of ^ healthy town ; aQOther cause, which opers^tes, 
^i^|^i^% in the districts inhabited by the poorer classes, arises out of 
the ii^f^pplicability of the present system of sewer^^e to the speedy x^- 
iPQV£|l VroiQ such districts of the most offensive and noxious refuse^ 
7liie se'^ers and dra^Is are unconnected with any specif ^ater-supply 
Of power pf scQUffing gr flushing them, and in fact, as in most other 
towns^ they ^re not at present so constructed as to admit Qf that essei\- 
tlftl condftiQn to their qopt^plete operation in a. sanatory point of view. 
Xh^ i^^st5mcf«, as before sta,ted, are extrem,^ly r^r^^ in which a supj^ly of 
^^t^F ha? been provided 9;nd appVied to the purppse of can^;ing pflf thej 
ei^creta from the interior of the houses, and in these cases the drain 
Usually t^rmin^tes in an ^djoiniwg cesspool* The domestic refuse is 
thrown into tb^ i^idden-ste^cj or bog-holes^ which are generj^fly open 
receptaples attached to privies, and forna, in the more or less close con- 
tifjwity o.f every house ih the town,^ a mass of decomposing and putre- 
scent a^nimal and vegetable matter. These centres of ?itmospheric 
poUnt,io.n are carted away at intervals of time, usua\ly regulated by the 
cff^pacity of the receptsucle; the periods varying from three months to 
three yea^rs^ or more, I was infornaed of some severe cases of typhus 
fever which had occurred in wealthy fanvjies, and h«^d originated so 
soo* after- the e^nptying of such receptacles as to lead the medkal 
^Uendani to ijafer a close connexion between that operation and the 
oi|tbreak of t^e epidemic. 

In the betfov oksfl of hooae^, bowev^r^ the o&iisive ^icettiauiations 
afetrsoaliy placed far enough from the doors and windows to prevent 
immediate annoyance, and their more insidious and constantly deterio- 
rating inQuencea da not exeite attention^ 

But it is in the parts of the town ^hich 9X^ dettsuely p^palat«d by th« 
poorer classed, where the proportion of the most nexieus o^Bstkue&ts of 
ttie decomposing mass is increasec^ the proximity of the whole to the 
^bita^oas closer^ ^nd the escape of the emanations fipnv the afieys, 
^ui^s,.sMld yards, vs^q^ diSieuU^ that the ixkfluence of defecli^ means 
ef remevifig excreta from town dwelliiigis ia destroying^ tlie comfort, 
imdermining the health, and deteriorating the momla of those exposed 
ta li^ oper^t^ion is most mamfe^t. 



tMr I}^hmc9 on tie Ifymh andJimhh ^ th€ Poor. a» 

la mj uMpection of the poorer distrlcte of ike town, I waa acoom- 
ptQied hy Mr. Charles Ricketts, resident medicai officer of the lianei^c 
InfirBiary, and occasionally b^ Edmund Sharpe, Esq.^ architect, liie 
following selections from notes taken on th6 spot, are far from being 
extreme or exceptional cases of the state of things observed : 

Chapel-court^ a space about 60 feet in length and 7 feet wide, is 
enclosed at both ends, as well as at the ^ides« by houses from 20 to 30 feet 
high : it is entered by a covered way, about 3 feet wide and 7 feet higb« 
The privy^ccumnlation or midden-stead was exposed within the conrt ; 
it contained the usual accumulation of decomposing excren>erititiaus and 
other matters^ the soakings from which filled a stagnant kennel travers- 
ing the courty and slowly escaped by an untrapped gully-hole, n^r the 
entry, into the adjoining sewer. The noxious emanations from thes« 
sources are greatly aggravated by the obstruction to free ventilating 
currents of aur. The court is the occasional seat of febrile and! phthi^cal 
disorders. 

My medical guide conducted me to a court called CroJVgyardf 
where several cases of fever had occurred. We entered it by a covered 
passage, or tunnel-entry leading from St. Leonard-gate, 1 yard wide 
and 2 yards high, and about 20 feet in length, opening into a small 
square court, built up on three sidest, and closed on the fourth, opposite 
the entry, by wallsy propping up the soil of a garden above the knrel of 
the first floor of the houses. The privy and nudden-stead occupied one 
side of this enclosed space, abutting against the first story ; its ooeing» 
infecting the walls of the dwellings and also contributing to tba morbific 
character of the stagnant water wbidi accumulates in wet weather art 
the bottom of the court, whence it drcuna off sluggishly by an open 
kennel to the untrap|>ed grated opemng of the sewer at the entry. The 
vemoval of the midden heap was descrSted as a gnevoua aggjrarvatton of 
the habitual noisomeness of the confined atmospbere of this court. It 
is first thrown out by hand labour upon the floor of the eouft, (hen 
wheeled by barrows fuH down the narrow passage into the street, 
whence it is finally carted away. The farmer ra willing to. g»ve 2&. ia 
addition to the labomr for this manure. The water for cleansing Iha 
court after this' laborious, and noisome OjpoEation is fetched isom a publia 
pump* at some distance. 

In Brewert^-yfiLrd^ the common paasage to^^everat tienements^ comr 
municatiug with Moor-lane, ^but na thoiooghfarry an open keniHftl 
extends down the middle, widening into a large green stagnant peol^ 
at the blind end of the couct, where it is partly eoacealed from, vievtf 
by a low stone wall built across the keniiel : at one end of flte ](afdb la 
the usual midden-stead, at the olh«r was a;eolon]P of pig?. An under- 
ground drain extends from Ihestreel drain halfway down this yard^ 
but the slope of the surface carpies. most of the veiuse by the open 
kennel in the opposite direction ta the tarmiiuil stagnnnt pooi^ Tki» 
yard is one of the noted localities: of fever. 

Another ec|ually frequent souiwe of patients for the &ver wavd^ ia. » 
neighbouring court ealled PUmgh-ycard^. eommmeatii^ witk the; o)^ 
posite. side of Moor^lane, by-a. narrow entry: the' y«*d which. l«ada oft' 
at right anglea from, this entry is-e^eryw^httre suRFOunded^ except at the 
indirect gassage to the street, by houeea from. 20^ to 30« ftet in height. 
One privy serves all the inhabitants of this yard, besides tdMspaMarafroaa 
the street* It is situated at the UiwLendof the yard wath an^enonnaus 

g2 
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open midden-stead, emitttng the usual offensive effluvia. There was a 
stagnant kennel along the middle of the yard, soaking through the ill- 
paved surface, and infecting the foundation and ground floors with its^ 
noxious damps. 

My attention was called by both District Visitors and the Dispensary 
Medical Oflficers, to Oven-kouse-yard, China-lane : in the middle were 
two enormous middens, the oozings from which were accumulated in 
stagnant pools. An operative builder, who had received an injury from 
a fall two years before was still slowly recovering. He had been re- 
commended by one of the magistrates to prefer a complaint of this 
nuisance, but did not like to be a bad neighbour, the landlord of an 
adjoining public-house claiming a vested interest in the pestiferous 
accumulation. 

The aggravation of the ills of poverty, by the defective arrangements 
for the removal of excreta was perhaps nowhere more strikingly mani- 
fested than in the case of four abodes in Dye-hotise4ane ; where, in 
consequence of the confined space, the privy and ash-heaps were accu- 
mulated in the cellars. Commonly, the excuse for closed doors and 
windows was, the bad smell of the court ; but here I found a special 
contrivance for keeping open the outer door, without which the tenant' 
said, •* she could not bide in the house :** " the stench at night was 
sometimes past bearing, especially in rainy weather.'* But the rent was 
low, 1*. 9d, per week, for three rooms, on account of the nuisance : if 
they could afford to pay more, they would not stay ; but, as one of the 
tenants said, " need makes one submit.'* Tliis poor woman was an 
almost constant patient at the Dispensary for dyspepsia and gastric 
irritation. The cellar accumulation often overflowed ; for " it was such 
an awkward place, the fiairmers did not like the trouble of fetching it 
out," and the landlady had sbmetimes been induced by the tenants' 
complaint to pay for its removal. 

In Wood-yard there are three or four surface drains, but they have 
no communication with the street sewer : the drainings from the mid- 
dens in the Bpar^s Head-yard^ and from some pig-sties, accumulate 
in the court, and are carried out by buckets into the street, four times a- 
week. There is here much sickness and infantile mortality : the wife 
of John Huddersall had managed better than her neighbours, and had 
reared two out of five children. The privy accumulation was enormous, 
and sometimes sells for 13^., yielding eight or nine cartloads. The 
amount paid for soda to soften the pump water for washing, varies 
from a halfpenny to three half-pence per week, in the difierent families 
of the court. 

A court leading out of Mason-street^ presents an enclosed quadran- 
gular space, about 20 feet in length, and 7 feet in width ; the middle 
of this space is crossed by two privies and their usual open accumula- 
tions ; at the ddes of the court are houses varying in height from ^ to 
80 feet ; and each end of the court is blocked up by a house of the 
same height, the inmates of which houses were seldom ofl' the Dispen- 
sary books. The Medical Officer has found the stench of this place so 
intolerable, as to be compelled to quit his patient as soon as possible. 

In another court out of Mason-street^ about 6 feet wide, and con- 
taining two privies, clothes were hanging to dry, and absorbing the 
fetid atmosphere. 

A third court is below the level of the street : the floors of the houses 
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are always damp, and this state is greatly aggravated at high tides, 
when the old mill-stream receptacle of the town's sewers is forced back 
up the gully-boles, and floods all the yard. They had a very scanty 
supply of water: there I heard the common complaint that the pump 
was down, with the addition of the water being unfit for drinking when 
raised, the well having become polluted by the surrounding drainings; 
'* it was only fit for slopping, not fit for use." The tenants have to go 
to a pump about a hundred yards off; with the usual tax for soda, or 
with the expenditure of much time and labour in getting rain water fit 
for washing. 

The degree of domestic cleanliness, with these evils to contend against, 
were, notwithstanding, highly creditable to the poor women, the wives 
of the operatives who tenant these abode. But, too frequently, the 
efft^ct of the difficulties and constant operation of surrounding annoy- 
ances — all within the scope of economical and efficient preventive 
arrangements— was manifest in the sordid, sickly, and querulous slat* 
terns, into which women of originally cleanly and orderly habits had 
sunk, with obvious signs of habitual resort to intoxicating stimu'.ants, 
combining to render the interior of their abodes as intolerable to the 
husband and the children as the exterior was disgusting. 

On one side of Bridge-lane, the houses, in an almost ruinous con- 
dition, are piled up against the steep base of the Castle-hill, which there 
descends suddenly towards the river. At the summit of one of these 
piles^ called the Forty Steps, X found a plateau, supporting a range of 
pig-sties, fronted by an area 3 yards wide, which was one mass of cor- 
ruption and stench, and stood on a level with the roofs of the houses, 
fronting the street or lane. The feculent matter blended with the rain 
and land springs from the hill side, drains down and soaks into the 
foundations and walls of the houses in its descent. I learnt, without 
surprise, that the morals of the inhabitants of this locality were as low 
as their physical comforts. 

Lime-street^ parallel with the quay, manifests the usual consequences 
of imperfect drainage and the open privy system. No. 8, a seat of 
fever, receives the damp drainings through the wall, from a large mid- 
den-heap on the other side. Narrow and enclosed courts, with tunnel 
entries, lead from this street, most of them with the midden and privy 
heaps in a most pestilential condition. 

I received strong testimony, from medical and other sources, of the 

% unhealthiness of a locality inhabited by small tradesmen and operatives, 

'/ cidW^^Germcmy road or street, which well exemplified the evils of a bad 

drainage system. It is in the close vicinity of the old mill stream, 

which here begins to receive the contents of the sewers; the wholie 

vicinity of that sluggish receptacle of the excreta of the town has 

always been a noted locality of typhus and other forms of low fever. 

At the beginning of Germany-street, the houses join back to back with 

those at the end of Leonard-gate : and here my attention was first 

ofl^nsively arrested by a huge dung-heap in front of the tenement of a 

cow-keeper. In an adjoining court, the constant privy-heap at the blind 

end was unusually pestilential ; the accumulation of the refuse of many 

• abodes, it requires removal four times a year : the women, who take the 

task of cleansing after the removal, share the small profits from the 

farmer's purchase, which amounts to sixpence each. 



In Germanj/^ow-^vk doted court, wilh smaUeronw CfMnrntinicatiii]^ 
with it — there is an open well, supplying the inhabitants and the g«r- 
rounding neighbourhood with the udual hard water. The overflowings 
of ^he w^ll run to an open kennel in the courts which receiyes also the 
dminings of two or three privy tnidden-steads, and of two pig-sties : 
this stag:nant solution soaks to the foundation and through the floors 
of the houses, and in rainy weather it rises so as to flow in at the doors t 
ft finds its sluggish way into Germany-street, where it used to be re- 
ceived, with similar contributions from adjoining courtst, into an open 
drain, fhis, in consequence of the representations to the Sewers Com- 
mission, of the frequency of (ever, had, within a year previous to my 
Inspection^ been converted into a covered drain or sewer. It remains 
to l>e seen how far this attempt to diminish disease, by local improve- 
ment of drainage, will succeed: its value, at present, seei|is to be chiefly 
th^ admission by the authorities of the connexion between disease and 
bad drainage. 

The open, and here almost stagnant mill-race, extends from Germany- 
bridge, 700 yards northward ; the mud at the bottom was emitting 
mephitic bubbles. The Inhabitants of the houses built on its west 
bank had supplied the Dispensary with many eases of fever; and the 
Medical Officer, Mr. Ricketts, observed, that in these and other maladies, 
when not fatal, the recovery was always slow ; they did not rally or 
regain strength, as they would dp in more healthy localities. 

Parliament-street is an enclosed court, having one covered or tunnal 
entry, on the banks of the mjU-dam, and a similar outlet into Green 
Area. Each of these openings is about 3 feet wide, and 7 feet high ; 
they lead to a space of 14 yards long and 6 yards wide, inclosed on every 
side by good houses, from 24 to 30 feet in height. At one end of this 
inhabited fehaft, or well, at the corner furthest from the covered entry, is 
the usual privy and midden-stead, rendered by the absence of ventilation 
more than usually offensive. The mistress of the dwelling next to the 
privy complained bitterly of the nuisance ; her hectic cheeks bespoke 
the struggle which the constitution was undergoing : she had been very 
bad that night ; had suffered two hours* purging ; her husband (James 
Mackerel!) bad also suffered: they would leave the house as soon as 
they could get another. They paid for three rooms 2^. 4c?. a-week. A 
well and good pump were situated in the middle of the court ; and this 
expensive, but, in Lancaster, common mode had bfsen here adopted to 
supply th^ inhabitants of the street with water, not only, as usual, too hard 
for washing, but unfit, from its offensive brackish taste, for drinking or 
culinary purposes : it was used only for the coarser operations of scour- 
ing the floors, the household utensils, and the yard. The removal of 
the midden soil, by the usual operations of digging and throwing it out 
into the coqrt, and wheeling it into the street to be carted away, was 
referred to with looks and in language sufficiently expressive of its 
disgusting nature, aggravated, as it must be, by the slow dissipation of 
the stench in this pent-up locality. There had been fever in almost 
every one of the well-built houses inclosing parliament-street, within 
the experience of the present Dispensary Resident Officer. 

In Back Cable-street, the surface drainage was, until lately, in as* 
noxious a state as that described in Germany- court; but, in conse- 
quence of the representations of the Dispensary Medical Staff, of the 
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ftt«|ttem oJeclrfWttc^ df f^teV htnj, a <*l(«5eid dmin vrias, foiir months Jagroj 
darried along the frbhl bf the houses ihlo the fidjoiiling: mill-r&i(ie; Th« 
complaint at this street ti^as chiefly of the insufficiency of the sSnglt 
privy fbr t!ie kimates of th* thirty houses for which it had beert provided : 
here, as felswhere, 1 heard bf the tref^passers from the stvteet, and of the 
onwillirtjrncss of the younger females lo go to the place. Motives of 
decency and mortiHty combine with those of health and economy lik 
ui^ng upon the s^rioUS attention of the local authoritiles the advantage 
and importance of a system of seWerage capable of being cothbinisd 
with the in-door soiUpan System, as recommended and explained in the 
evidence of Messrs. Austin, Hawksley, and Foden.* 
jij In Sugar-house-alley, the surface^drainage continues in as bad a 
state as in Germany-court; the backs of the houses open updn an 
enclosed area, along the bottom of which flows th^ old tnill-raee. The 
^Approach to this are^ is by a narrow covered passage, on entering which 
I was met by an indescribable kind of damp, sub-f<itid emanation ; at 
the end of the passage was a privy : the midden-heap being partly 
concealed in a vault or cellar, l^neath the ground-floor of the house, 
perforated by the passage. Emerging thence, I stood upon a steep 
bank leading fVom the backs of the houses to the bed of th« mill^ 
stream ; on the opposite side was a lufty wall, at each end a low arch, 
through which the black fllthy stream was sluggishly flowing. £ach 
arch supported houses, completing the enclosure of the aires. The 
stream was confinied to the mid-channel ; at the sides it formed stagnant 
pools, neceiving the drainings from ash and midden heaps and the out- 
cksllhgs from the overhanging Windows. The fetid solutioti soait^ 
through the fbundaticms of the houses. When the tide flows, the mill* 
ra(^e, receiving the main sewap:e of the toWn, is driven back tbwards its 
source, traversing the area in Its progress, and again sloWly returns at 
the lebb. Thus the enclosed ar^i, about ibrty yards in lengthy fs v^nth- 
laled thli^fly by an imjpute ttlmosphere, which escapes froih bene^ith th* 
alch^s at each ettd at «very flUk and reflux of the stiPeam. A ^^ft 
typical source of miasmata can scarcfely be conceived. 

Supply of Water, '^hfi abundant supply of water is essential tb nn 
^flective system of sewerage. Sewers and drains^ it has been Well 
observed, fUrnish merely the ways and vehicles fbr the transport of Ihe 
excreta of towns. Water is \hA moving power or carrier, and its supply 
&nd amplication form an lessenttal branch of the same subjeet, with Xkit 
drainage of the place. 

The ihhabitants of Lancaster obtain Ihieir supplies of water fVom two 
sources— wells, and the roofs Of buildihgs. Th6 iVell water is brought 
up, fbr the most part, by pumps ; there are a fbw small opett Wells in 
the poorer distrtetSi from which water is drawn up by hand-labodV attd 

* 6ee First Report, vol. iL^pp. 319,349,414 A temporary abatement of the evil 
mi^ht be obtained by frequent, regulai\ and systematic cleansinff and removal oi 
the oiSensive matter from all courts, alleys, and yards, by properly appointed al!id 
responsible scayengers, the material removed being sold to defray the expense 6i 
the scavenging. The example of the small town of Dalkeith ewcoaragee tlw 
adoption of such a system on economical grounds. This town contains about dS8# 
inhabitants. £very street, court, and alley, is regularly cleaasedf and thoroughly^ 
everv week-day, and on Saturdays twice (morning and evening) ; the sale of the 
Aaiivjfe prodtices & feufficieitt "stoi to defray the \Hkoie of ^ %i|fea*e, and leaves a 
balance of abont lOO/, a-yi&ar. 
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the bucket. Tlie rain-water from the roofs of the dwellings is^ in most 
cases, conveyed by spouts into cisterns or water-butts. The general 
prevalence of this arrangement is due to the hardness of the well or 
pump-water,* which unfits it for washing clothes, except by the ad- 
dition of an alkali, which is usually the subcarbonate of soda; and 
amongst the poorer classes, where the apparatus for collecting the rain 
water is least efficient, and often wanting, the purchase of soda to make 
the pump or well water fit for washing, subjects them to a tax of one. 
penny per week on the average. They complain also of the greater 
difficulty, when the spring water is thus softened, of getting out the 
dirt, and the quicker wear and tear of the clothes in washing, besides 
tlieir being made more rotten by the soda, which also spoils or dis- 
charges the colour. 

The wife of an operative, with a cleanly house and habits, stated to 
me that she gave sixpence a pound for the soda, and used about a 
quarter of a pound for each week's washing, but the majority can only 
afford to buy it by the quarter of a pound or ounce ; and though payhig 
dearer for it in this way, yet using less, and washing with more labour, 
but less efficiently, their soda tax is thus reduced to one penny or one 
halfpenny per week, the average being, as before stated, one penny per 
week. In some newly-erected blocks of cottages, built, however, on the 
objectionable system of back to back, the roof water is conveyed into a 
common stone cistern, from which the tenants draw their supplies for 
washing by a cock. More commonly, however, in the older courts and 
alleys, the roof water is either imperfectly caught in insufficient quantity 
in cans or buckets, held under the open spout during rain, or it runs to 
waste, and adds to the unhealthiness of the locality by augmenting the 
stagnant kennel-pools and the general dampness of the soil and atmo- 
sphere. Most of the courts, alleys, or blocks of cottages are provided 
with their pump : those, however, in the neighbourhood of Stone Well 
and Calkeld Well, including about 200 houses, are without that con- 
venience, and the inhabitants resort to the conimon pumps of those 
ancient wells, some from a distance of 200 yards: the water thence 
supplied is hard. 

The wells in those courts and alleys provided with a pump, yield 
water not only hard and unfit for washing, but frequently unwholesome. 
A poor decent woman, of cleanly and apparently temperate habits, in 
Lucy-court^ said, that the water from the pump in that court always 
made her ill, griped, and purged her ; and she fetched water for tea, 
and other culinary purposes, from the punjp in Pipe-hou^e-yard^ a dis- 
tance of about 250 yards. The well in Lucy-court was polluted by the 
immediate vicinity of the midden-stead of the court, receiving the privy 
soil, which was allowed to accumulate in great quantity, not being 
removed oftener than once or twice a year. Far from being infrequent 
were the complaints that " the well was down,'\or the pump out of 
repair. In one court, observing a chain across the pump handle, the 
Cause was stated to be, that the landlord having refused to repair the 
pump, the tenants of the court had agreed to to get it done at sixpence 
each. The repairs were made and paid for by those who had advanced 

* Mr. Wilson, cbemist, found in the water from his own well in Great John-street, 
20 grains of calcareous and other impurities ip half a pint of the water. 
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the needful sum— -the small capitalists of the court. The defaulters were 
'' locked out" of the use of the pump, till they had paid their quota of the 
expense, or had wearied out the privileged tenants by incessant squab- 
bling. 

These details may be deemed trifling, but they contribute to demon^ 
strate the various evils of the present system, and become important 
when the ascertained cost at which good water, fit for every purpose, 
might be brought abundantly and conveniently into the dwellings of 
the poor,* is contrasted with the expenses and other evils involved in 
the present incomplete and inconvenient supply of water, of so hard a 
quality, as to be unfit for one of its most important applications. 
. lu the first court leading out of Monmouth-street there is no pump 
or well ; the only supply of water is from the roofs, and this is very 
partially collected. Most of the tenants complained of having neither 
hard nor sofl water. Considering the trouble and labour, the colds 
caught in bad weather, and the wear of shoes, incident on having tofetcK 
the water from a distant well, and the present expense of soda in making 
it fit for washing, one of the tenants (Mrs. Sanger) thought, that if 
good, drinkable, and soft water, were brought to her house by a pipe, 
she would not mind paying threepence a-week : the rent of her tene- 
ment was 2^. Ad. per week. The next-door neighbour, to secure a 
supply of rain water, which, nevertheless, had often failed her during 



* See First Report, evidence of Mr. Hawksley, vol. ii., pp. 38, 47. By way 
of contrast I subjoin the following estimate of the expense, in Lancaster, of the 
pump and well for obtaining the supply of the hard water : — 

£. s, d. 
€oet of maldng a vUme well complete, at 14«. per lineal yard, average) g |g ^ 

depth 14 yards . • • • • • • . . j 

Lead pump and wood frame * . .700 

Stone trough complete . • . • . . • • .100 



£17 16 
5 



Average coet of annual repairs • . • ^ • • 

Number of pumps and wells in the town, 1237. 
Mr. Edmund Sharpe, to whom I am indebted for the above estimate, informs 
me that about 50 of the above pumps are not in use from yarioiis causes, as " out 
of repair," " water bad,'* Ac. 

The following gives the expense of the existing apparatus for collecting the 
rain water, exclusive of the roof- conduits and spouts : — 

500 houses have lead cisterns. 



Water Butt, 



Average cost • 
Annual repairs • 
Will last 
Number in use 



£. *. d, 

1 

7 

12 years. 

1850 



Lead Cisterm. 



Average cost 
Number in the town 



£10 10 
500 



Si<me Chtems, 



Average Cost • 
Number in the town 



£8 8 
200 



200 houses have stone cisterns. 
1000 houses above 10/., with each a butt. 
850 houses under 10/. ; 425 of them 

have each a water-butt ; 425 have 

one to two houses. 
850 houses under 7/., with one butt to 

four houses. 

3400 Total number of bouses. 

Average number of weeks* drought Ac- 
Summer • • 6 
Frost . . 2 

— 8 weeks. 
Price of water during drought, Id. per 
9 gallons. 
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Hht ))re8«nt drjr Btiminti', YkiaA iute^sted fbuHeeil shfliliigs dF hahl «%tf n^ 
saving* lU a second-hand biilt. 

Near the Mind end of this court tstood the commoh privy, %Hlh the 
usual enormous accumulation of ash and midden refuse. It waft re- 
inoved by hard labour, the wheelbarrow and cart, ortCe or twice a ye^r ; 
the smell at such timt^s being most ofiensi^ire. A stagnant kennei stir- 
fiice drain, receiving oossings from the midden-stead, the slops from th% 
houses, and the waste roof water, commtinicated with an untrapped 
gully-hole at the narrow entry to the court. I was not surprised wheti 
the Dispensary Resident Metlical Officer, detailing his experience of 
practice derived Jrorh this locality, pointed out one of the houses ai 
having been the seat of a series of cases of scarlet fever of a low typhbid 
type, fatal to one of the inmates, an adult, who bad been attacked at a 
period when his labour had become most productive to the publie, and 
important to his family. 

In PiU-streety the inhabitants complained that the pump was out of 
order, and that the water was bad atid unfit for culinary purposes, 
when raised by much Ifeboar ; there wet*e nd means for collecting the 
rain water in this street. The well water was used for WasiUng 
clothes, after the additiotl of soda, fbr which each family in Ihts street 
paid on the average one penny per week. 

There are three inhabited cellars in this street. 

The privy receptacles were in from of the houses, and brim-iult: 
they are emptied abotit once in two N^ars. 

In Oven-house-yardy China-lanei I foUUd lamentable instances of the 
difficulties of obtaining a supply of soft water for the indispensable need o f 
deanliBes9. One poor woman, upon intertogation, with socne reluctance, 
pointed out an empty window pane on the level of the floor of an 
adjoining yard, through which she sonletimes put her little boy ^t 
night, to abstract a supply from the water-butt there. At other times 
she got it from the Casile ditch, by letting down a bucket from the 
terrace, at a height of aV>out 30 feet. This is not an uneommofl 
practice with the poor women in the neighbourhood of the Castle; 
the part of the ditch not bounded by the terrace is railed in to 
preserve the water for the service of the jail. Soft water is sold in 
this neighbourhood to the poor who can afford to buy it, at a penny 
for three cans fulL 

James-street is long and narrow, with ai^ open draiii, atid bears, at 
the Infirmary, the character of an unhealthy locality. Barrow* s-court 
leading out of an ofi^set from this street, has furnished cases of fever 
ff«Ri No. 9, at the back of which house there is a hug<e midden 
belonging to the stables of the Fleece I«n. The motiier of tte 
family had beeii lately carried off by typhus. As exemplifying the 
appreciation of the advantage of a good isupply of water, the tenant, 
though aware of the unheal thiuess of the place, continues, because 
the landlord has pc'ovided & large stone tank for the reception of the 
rain water ; it is raised by a pump from the tank. 

In Plough-yardy already cited, as exemplifying the evils of the 
present sewer system, the means for collecting the rain water are very 
iatiiifficfettt. The water from the pump is made usable for waahiBg 
by the cisifttl addilkm of soda. Tlie tenant- of two rooms in one of ih^ 
houses rented at \s. lOff. per Week, paid three halfpence per week for 
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i for washing, when there was no ratn water to be had. Another 
boug^ht a pennyworth of soda for her week's washing. 

Ctookm-biUet-yard communicates with the lower end of Chiirch- 
•treet ; is a similar, but narrower, cttl-dC'Sdc than Plough-yard, and 
has the privy and offensive midden-stead at the blind end : the contents 
W€ removed about three times a-year, (he farmer paying 2;. 6d?;, 
mhieh the inhabitants share amongst themselves. They complained 
of its offensiveness. One abode, of which the door and only window 
Opened close against tlie midden*hcap, had supplied the Dispensary 
urilh an interesting but fatal case of purpura hemorrhagica, in i^ 
ehild: the mother, in the same abode, had been carried off by puerperal 
f«fer of (he typhoid type. Here, after the usual complaints of the 
quality and deficiency of water, a tenant of the court, in answer to the 
question of what it would be worth to her to have a house supply of 
good water, thought that "twopence a week would be what most of 
*€m would be glad to give for such a comfort." This court had 
sarface drainage only. 

In 0ven4iouse^yard, St. Leonard-gate, there is no pump, and they 
have a long way to go for water ; and what they get from Stone Well 
or Caikeid Well is hard, and requires soda for washing. This yard Ss 
nceessible by a narrow entry, close to which stood the usual open 
midden-heap ; it leads to an area, about 80 feet by 20 feet, which is 
principally occupied by a stagnant mass of mud and green-mantled 
Water. On one side of this were ten pig-^sties, and the rest was 
fiorrounded by dung-heaps, of which I counted six. The central pool 
veeeivea the fetid oozings from these accumulations of fihh; and thi 
whole forms a typical specimen of the fertile source of febrile miasmata, 
in the precincts of a populous neighbourhoorl. 

JDatn^'Side-street is another irregular enclosed space, entered by a 
covered way which we could not pass without stooping: it contained 
several midden-steads and pig-sties, and is a noted seat of fever. It 
is not provided with a pump : the inhabitants fetch their hard water 
from Mason-street, and their rain water, when they can get it, which 
is a rare occurrence, from Swarbrick's, in Germany-street ; most times 
they have only the hard pump water, and those that can afford if, buy 
a halfpenny or penny worth of soda, which serves only for one batch 
of washing. 

In Cr^U^yard there is no pump, and the means for catching the 
rain water are very imperfect. Cleansing of the court always requires 
the preliminary labour of fetching the water from the Stone Well; 
and, at the period of the removal of the midden-heap, " they are all 
day in getting it any way decent." The usual soda tax is paid at 
most times of the year to make the Stone Well water ftt for washing. 
One family had left the yard because they were always ailing: their 
ancoessora are now in a sickly state. The advice of the Medical Officer 
to these, his habitual patients, was uniformly to leave a place which 
had been an almost constant channel for the flow of the Dispensary 
ekarity fund> in the shape of their drugs, and the time and skill of their 
Resident Officer. 

Fe/i<tto<w»i.— When we consider the proportion of putrefactive and 
pestilential emanations which must foe mingled with the atmosphere 
of condned courts and yards like those which have been described, it is 
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Dbviouis that any of the modes of ventilation that have been devised 
and recommended to be introduced into the construction of the 
dwellings of the poor, by apertures, reg^ulated or otherwise, in the 
windows, walls, and chimneys of dwellings so located, must increase 
the nuisance to the inhabitants by the introduction of currents of such 
ofifensive atmosphere, so long as the system of open privies and 
infrequent removal of the accumulated excreta and refuse is suffered 
to continue in operation. 

Pure air is the essential condition of successful ventilation. An 
arrangement of dwellings admitting full and free currents of the 
atmosphere is the main requisite for the healthy respiration of the 
inmates, and should be provided for in all sanatory regulations for the 
future erection of abodes for the poorer classes. The improvement of 
the air in the existing dwellings when they are so arranged as to 
obstruct pure atmospheric currents, by the introduction of partial and 
domestic contrivances for ventilation, demands as a requisite pre- 
liminary, such a system of constant, speedy, and complete removal of 
decomposing animal and vegetable refuse as is now in operation in the 
town of Dalkeith (see ante^ p. 225), or as that still more effectual and 
economical one which has been described in the evidence of Messrs. 
Foden,* Hawksley,t and Austin, J and which is actually in successful 
operation in a densely inhabited part of the locality now reported on — 
the County Gaol, to which I shall presently advert. With regard to the 
confined parts of the town inhabited by the poorer classes, I subjoin 
some of the instances in which the necessity for such an essential 
preliminary, connected with the flushing system of drainage and 
sewage, was forced upon my attention during the inspection made for 
the present Report. 

In Vicioria-place the first story of the houses is below the level of 
the opposite field, and about 7 feet below the wall supporting the soil 
of that field : the length of the place or passage is 40 feet, and it is 
blocked up at each end. The families living here are mostly of the 
better class of operatives. No. 7 is built over a stable and pig-sty, 
and has a great accumulation of refuse beneath the inhabited part of 
the house. The former inmates of this tenement were always ailing: 
their successors had been six weeks in the house, and complained that 
they were forced to keep the windows shut to keep out the stench. 

The entry to a thickly populated cul-de-sac called Railway Inn-yard, 
is a covered passage two feet wide. CardwelV s-yard is a similar 
inhabited sunken shaft. The ventilation in both is most defective, and 
their atmosphere, polluted by the common open privy and open drain 
system, is unfit for admission into human abodes. Both localities had 
supplied the Dispensary with cases of fever and phthisis. Mr. Ricketts 
had had fiever cases also in BUwk Cat-yard^ which is five feet wide, 
and with an atmosphere requiring the same thorough system of 
disinfection. 

Fleet'Street is an enclosed area of a few yards square, entered from 
Union-square by a passage two feet wide, and 20 feet high.. In this 
limited space were two privies and midden-heaps. The inhabitants 
careiiilly shut out the atmosphere which receives the emanations. 

* First Report, vol. ii, p. 349. f Ibid, 319. % Ibid, 414 
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LawsorCs-yard^ inhabited by a higher class of operatives, was clean 
and flagged, but exhibited the evils of a pent-up atmosphere : it is 
narrow and closed at both ends, except the iunnel entry from Market- 
street. 1 was struck by the dank smell on entering it. My medical 
companion stated that he had noticed that of sulphuretted hydrogen 
in his attendance on the sick in this yard. 

Several courts led by narrow covered ways from Henry-street : only 
one was sufficiently opeu to admit the purifying currents of air; the 
others were confined and filled by a more or less fetid atmosphere. 
Here was repeated the common complaint of the pump out of repair, 
and the great labour of raising water for culinary purposes. The 
proximity of the canal affords the supply of soft water for washing. 

The obstruction to a free admission of solar light which is, likewise, 
caused by the close collocation of dwellingfs, as has been described, adds 
to the force with which the more directly deleterious influences 
operate upon the inhabitants, and especially upon convalescents, infants, 
and young children. 

Ill regard to the close courts, yards, and alleys, so common in old 
towns, and so difficult to be effectually altered without destruction of 
property, the substitution of the soil-pan and flushing system for the 
open privies and accumulations appears to be the essential preliminary 
step to ventilation improvements. The atmosphere of the rooms, now 
often purposely pent up, is however, in some instances, rendered still 
more deleterious, especially during the hours of sleep, by the over- 
crowding of the apartments; of which I met not unfrequently with 
examples by no means warranted or excused by the circumstances of 
the occupant of such abodes. 

In JP'octory-hill, for example, there is a block of eighteen cottages, 
built back to back. Mr. Ricketts, who had here attended some bad 
cases of children's diseases, drew my attention to the uncleanly state of 
some of the abodes ; and Mr. Jackson, the mill-owner, complains that 
he could not prevent the habit of ' over-crowding. Two or three 
families would stow themselves into a space fit only for the wholesome 
occupation of one family ; and, though in the receipt of full wages, 
would thus save expense of rent at the expense of health, in order to 
gain means of indulging in excesses calculated more directly to 
undermine the constitution. 

While, however, a general system of baneful extraneous causes 
continues to operate in diminishing or destroying the domestic comfort 
of the working classes, by polluting the atmosphere surrounding their 
dwellings by noxious emanations, which tend directly to depress the 
nervous system, no very sanguine expectations can be entertained of 
their improvement. The great and primary evil must first be amended 
by efficient sanatory regulations. 



Pires, — Among many secondary evils and inconveniences which 
attend the present mode of supply of water in the town of Lancaster, 
its inadequacy to meet the emergency of conflagrations prominently 
suggests itself. "The town,*' says the historian above quoted, "has 
been long famous for the great quantities of mahogany furniture which 
have been made in it for home use and exportation, Mr. GowUi's 
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ei^tensiv^ wa^-©roo«is, ttor^d with every article of useful and ocnamewtal 
furuitur^ are well worth the attention of the stranger, as they are said 
to be the bfoii stocked of any in this line out of the metropolis."* t 
was assured by the present senior partner of the firm, that in the event 
^ a fire breaking out in the riehly-stored pretnises in Church-street^ 
the only supply of water which could now be had was from the pump 
and watejr*butt, and from those in the yards and passages of the 
{leighbouriun: houses. 

Public f^Falks, — Oil the rising ground to the east of the town, near 
that part which is most densely inhabited by the factory population, 
the Corpor4tUxa possesses land, called Freeman's Wood, which has 
been planted and walled round for the protection of the young trees. 
This might he laid out, at a comparatively small expense, as an 
ornanieatal park for public recreation. It could not but prove 
conducive to the sanatory improvement of the labouring population 
generally, and more especially of the manufacturing class, which tlie 
tables of mortality show to have, at present, the lowest rate of life. 
The higher ground, near the race-course, would form, if properly 
drained, a most advantageous site fot athletic games and exercises, 
which are too little encouraged amongst the younger artisans and 
operatives. These, and other accessary means of improving the 
sanatory state, can scarcely, however, be expected to improve the rates 
dC moTtaUiy> whilst the great and primary evite remain in full force. 

R^mediai Suggestions. — The most obvious, and apparently the only 
efficient remedy for the circumstances which mainly affect the sanatory 
eondiiiioJEL of the town of Lancaster, depends upon the acquisition of ^ 
supply of water, not merely in quantities sufficient foT the ordinary 
domestic waats of the inhabitants, but a concentrated supply^ capable 
©f being conveyed into the interior of houses so as to be applicable to 
the removal of the most offensive kind of refuse^ and of conveying the 
same, by proper house-drains, to sewers, so constructed as to admit of 
effiectual. spottring by such appli(?ation of water-power.f The whole 
refuse of the town, thus speedily and effectually carried off by a 
ffushingt system of house^rains and sewers, ought, in order to meet 
the exigencies of the agricultural neighbourhood, as well as to ensure 
a retKurn for capital expended in such sanatory impro\'ements, to be 
conveyed by the main sewer into reservoirs, at a due remoteness from 
tke town,, in order to its subsequent removal and application to the 
increase of the productiveness of the surrounding land, which might, 
if properly drained^ be then maintained constantly in a high state of 
ferlilHju ___^ 

* Aa.: H'isttmjcal Account of the town of Lancaster, 8vo., 1807, p. 64. 

i^ Mfi. ShaEpe, c<»iwity architect and surveyor, iu a letter addressed to me since, 
my survey of the town, says, in reference to such a supply of good soft spring- 
water : — ^' I am unahle to give an estimate of the cost o£ a p^rfbct 8U|»ply, bfrt I wet 
satisfied that it could be obtained at a very reasonable rate. The lower part of the 
workhouse field would form an excellent high-level reservoir, and the Freeman's 
Wo6d, ImaKdkMfcriy bdk»w ife, & very good site for a low-level supply. Both would 
W M by smaH sti'OAms, and would* be auppUed from lavge surface' drainage reser- 
Toins on the Lancaster or wice-course side of the base of Clougha." The masses of 
the sandstones of the Carboniferous series on which the subsoil of the town rests, 
here rise to the surfkce and form the base of this hill, the level of which base i« 
kigher thfuir the summits oC the ehurcb and' castle towees which cnnvn the hiii oa 
Whitfhr l^fxfs^mr is. iHii^ 
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I bave bejeu induced to ^tep thi^s far beyoad the immediate an4 
praper ohject of this Report, which is the exptf)sition of the chief cau.^ea 
affectint; the jsanafory condition of Lancaster, and to suggest the line 
of retpedial operation, because the local authoritieSi responsible for the 
health of the town as far as it depends on proper sewage and drainage^ 
hj\ve an opportunity of judging of the eflBciency of the improved 
system recommended, by its successful operati6n at the County Jail, 
where U has been adapted by the authorities who regulate the 
sanatory condition of that establishment, 

Alt the excreta of the population there agi^regaCed, and immured 
upon the summit of the hill on vvhich the town is built, are speedily 
and effectually removed by the application of water-power, aivf 
conveyed to closed reservoirs, ta be subsequently ^yjplied to tl\f 
purposes of agricuHure. 

The fbtlowing are the sources whence a water supply, equivalent to 
the above important service, as well as to the ordinary exigencies of 
cleanliness^ is obtained: — 

Debtors* Yard^ — Spring water from the well in tbe ce^itre of (he 
yard,^ and from a well near the Well Tower. Rain watei from ^ large 
tank at the npper end of the yard, 

Male Orown Side. — Spring water from the well ju the Chapel yardjt 
worked by the tread-wheel. Rain water from a tank in the Lunf;ess 
Tower ; from two tanks ii> B ward i from a tank in each of the wards 
A, C, D, E, and F ; and with water, condensed from the steam-pipe, 
passij|;ig through the wards, in the yard of ward G a^nd H. 

Penitentiary^ or Females^ Ward. — Spifing water from a well wilh^ii^ 
the building. Rain \fater from the Castle di^t<?h, by a forcing pu^np^ 
from two tanks on the roof, and from a large tank in the yard. 

Female Debtors* Ward contains a rain water lank. 

Keeper's Hotise. — Spiing water from a well i^ the Well Tower. 
Rain water from a tank under the house. 

The inconveniences of the Hushing system of sewage adopted in the 
jail, of which I heard complaints in the town, arise entirely from the 
partial application of the system, from its being confined to the jail 
and stopping at the summit, instead of extending to the base of the 
htll, and over the whole natural drainage a^ea of the town. 

The eontenla of the flushed drains ^nd sewers of the jail,^ instead of 
being delivered at a distance from the towE habitations, are afrestep 
and accumulated in two enormous cesspools, excavated just outside tlw 
walls of the jail, on the summit of the hill', whence the matter is 
removed and carried off* at brief intervals. The constant arid frequent 
repetition of such an operation within the town, is, of itself, a nuisance, 
and opposed to the salubrity of the atmosphere. But the cesspools 
were, likewise, complained of by tlie inhabitants of the streets in the 
immediate vicinity, on account of the occasional overflow of the liquid 
contents which found their way into both the kennels or surface drains, 
and into the sewers; and the effluvia from the untrapped gratings 
were stated to have been thereby rendered much more noisome and 
offensive. 

The authorities having charge of the town drainage and sewage, at 
the period of my inspection of the sanatory state of Lancaster, had 
refused to permit the authorities having charge of the upper part of 



96 Desire for Improvement expressed by the Inhabitants. 

the same natural drainag^e area, to use the sewers which constituted 
the proper outfalls. At different previous periods, the subject of a 
combined plan of sewag*e, of both town and castle, had been under 
discussion between the two authorities, but has not, hitherto, led to so 
desirable a result. 

With the present mode of water supply, the extension of the 
flushing system of drainage and sewage over the entire drainage area 
of the town, is, in fact, impracticable. Equally impracticable, without 
a different and improved mode of water supply to the town is the 
substitution, for the present open-privy and putrefactive-accumulation 
system in the courts and alleys inhabited by the labouring population, 
of the plan above recommended, on the evidence of Messrs. Hawksley, 
Foden, and Austin, and which is in successful operation at the 
commencement of the natural drainage system of the town, namely, at 
its summit. 

The general manifestation of a hearty sympathy on the part of the 
influential inhabitants of Lancaster with the welfare of the humbler 
classes, and the strong expressions of interest in the subjects of the 
present inquiry, and of desire for the improvement suggested by it, 
justify the expectation that that which has been done on principles of 
economy, for the sajiatory condition of the Inmates of the jail, will be 
attempted, its equal economy, and efficiency being made manifest to 
the authorities, in behoof of the health, the cleanliness, the domestic 
comfort, and the morals of the honest and industrious poor. 

In the town of Nottingham, more than 5000 houses of the 
labouring classes are supplied with filtered water, fit for every purpose, 
at high pressure rate, for which the rate of one penny per week per 
house is remunerative: this ha? been followed by great increase of 
personal cleanliness and decrease of disease. I met with many 
instances among the analogous classes in Lancaster, of expressed 
willingness to pay twice that sum, or more, for the like advantage ; and, 
at the same time had evidence^ that an expense equal to that paid for 
water, by the poor at Nottingham, was in most cases incurred by the 
poor at Lancaster, for improvement of their present scanty supply of 
hard water. The effect of such scanty supply, obtained with out-door 
labour, sometimes at a distance and with much difficulty, with 
subsequent superadded expense to render the water usable for washing 
by addition of an alkali injurious to the articles washed — must be to 
diminish, if not destroy, habits of cleanliness, both of attire, person, 
and abode. 
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jCkPORTt OH the SAI^ATORY C6Nf)ltlON q^the t6WN ^ 

wooLwicrt. 

% W. t . DfiNisbiJ, Cdptalti Roy&l fitigitifeett. 

l^ft tblloWln^ RepOf t Whkh I Hew Bubmit fbf ydttif ce&kiiemiidil 
is chiefly founded upon the information r^eitV^d fbotil itiditiduill 
mA flubiie IxEidi^k, iid f^ply to th^ pointed MA ef (|uefitidni dmwb up 
^hd dH^Uliitfed iftider youi* direction. TheBe atiswert^ ft»d aomt 4%httH 
which have been given to a few sepftrat^ questions Bubmitted by 
thii td th« m^difeal ptftciitlbnfefs in the town^ wbuld iilont afford a 
ptetty bofreet View of the itat«i of the town. But as Iregardg thoMi 
t>oini9 Which h&ve the m&Bt direet opfemtion upon Ih^ {i«AUh df th« 
f)ublie, I shftli be abl45> n-om my own ob^eirtatinn as a resident fbr 
upwahis ilf setdn ydafti, tt> dorrect some df th6 statements cnhtaiftlBii 
ih th^ itniiWferB td th^ printed qu«rieB| and to eorrobc^rate thd 9vi& 
3ehc« bf the medicskl practitioners ns td causes Df the di$t!a6eB stated 
tb prevail to a giri^at extent in pattidular localities) nnd whith <ian fairly 
bb t)^eed td the fllthy static of the streeu find alleys ariBing JTrom th^ 
iotbl absence of dirainage, the neglect of proper ole&nsing the surfaee 
by seavengers^ end the prevalence of dirty habits among the populft^ 
tibn, arising principally from Want nf Waters 

I em happy, hdwever^ to be able to stete» that a conviction of the 
kvih arising fk'om these verions eaUBes appears now to prevail amnn^ 
the local ttuthorities. Notiee has been given of an intention on their 
perl to apply to Parliament M an e&tenfeion nf the powers of their bre«> 
eent local Aet-, so as to enable them td drain the town properly^ This 
si ft step in the right direction ; but to make it ^erfbctly effectual^ the 
Whole subject Bhould be carefully eoneidered by eonipetent perspns, and 
the powers taken should be such as would allow the auihorities to pf4i^ 
vide proper supplies of water, without which eny systein of drainage 
can be bnl partially tarried net. The etepil new taken by the au- 
thofiiies efl^rd a niost featiBftictdry prodf t)f their antiety to ed^^>ei«te 
With the objecte df the present inquirjfv* 

The town of Woolwich is iSitliated on the south bank of the river 
Thames, about eight miles belOW London Sridgi : it dccupies a portion 
of the steep bank or ridge which ejitends from Greenwich te Erith, 
and which is composed for the most part dl^gravel and sand overlying the 
ehalk. The fall is rapid towards the river : at ohe or two points the water 
comes close up to the foot of the ridge, but generally there is a oroad 
atrip of marsh land between the ridge ehd the river. I^hls niarsh lanfl 
is below the level of high-water mark, but is protected fVom inundation 
by banks carefully constructed, arid kept in repair by a heavy rate levied 
upon the land which derives a benefit from them, ^fhough thus pro- 
tected from actual inundation, yet the stagnant water in the ditches, 

. « Since this Export ^ai made it has been yiisolvfd Hot to incur the ekpehtBiif 
tbtaiuini^ a iej^atate Act eT Flu4iattftat^ Id tie Bipectatieii that tim% gaaatal ariia- 
sure might be passed. 
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and other drcumstances atteodant upon such a locality, create in the 
spring and autumn a tendency towards intermittent fevers in the inha- 
bitants of the Tillages which border upon the marsh, and from this the 
inhabitants of Woolwich do not altogether escape, though it attacks 
only those who live in the lower parts of the town. 

A portion of the town of Woolwich is built on the top and the riopes 
of the ridge, but the most densely peopled portion lies on the alluvial 
fiat between this and the river. 

The population of Woolwich in 1841 amounted to 26,311, including 
the military: in 1631 it amounted to 17,661, showing an increase of 
8650, or 49 per cent, in 10 years. 

The whole, or by far the larger part of this population, may be said 
to be supported by the large Government establishments connected 
with the army and navy. The Dockyard finds employment for a large 
number of men ; the Royal Arsenal and other estabUshments conneeccd 
with the Ordnance Department have many workmen steadily em- 
ployed; and the garrison, including artillery, sappers and miners, and 
marines, may amount on an average to 3600. These, then, from the 
Mature of their occupation, are not liable to the vieisBitades to which 
the inhabitants of a town, dependent Upon trade or man ufiustuves, must 
occasionally be subject. Their employment is constant, their wages 
moderate, in some instances high, so that distress among this clasB of 
workmen must in general arise from improvidence or habits of intem- 
perance ; but there is still a large class consisting of daily labourers, 
finding empbyment in the summer only ; of the wives and childrcm of 
soldtersj who by the regulations of the service cannot be sent with their 
husbands or fathers to the foreign statk>ns when they go upon duty.; 
aind' of the widows and children of those same soldiers who die, 
leaving nothing for their -fomilies. • The aggregate of these form a 
pauper population which presses heavily upon the poor-rate^and among 
whom^ crowded as they are hi small, ill^-ventilated dwellings, disease in 
its most fatal form is always fbund to prevail 

From some returns to me by Dr. Bossey, and which seem to hate 
been drawn up with great care, it iqppears thai the per oentageof deaths 
among the male population of Woolwieh in 1841 amounted to 2*3dl{» 
while that of the female population was only 1 •790. The per centage 
throughout En^and being in the sfeune yeiar—- 

Malea^ « • ^ 2*238 per cent. 
Females • • « 2*083 per cent. 

Dr. Boesey does not attempt to aceount ibr the smaller proportion of 
female deaths, which appear to place Woolwich on a par with some of 
the healthiest parts of England, while the male population, on the con- 
trary, appear to be less healthy than the average. The fact as regards 
the males may be accounted for by the existence of a military and 
naval ho^ital, and two convict ships, the deaths in which of course 
appear to swell the average. Making a proper allowance for these, it 
^ij^ppt^aflybaLj^lwich stands high in the list of healthy towns. 
PI th€^5e|9!nMf the Registrar-General, containing an abstract of 
I deatHs registerdd in the different districts in 1841, it appears that 
the per centage of deaths in the two districts into which Woolwich ia 
divided differed material ly^rom each other. 
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. In the oDe.disUriot the popalation amounted to 13,867 and the 
dealhs to 377, giving a per centage .of 2 ' 8 ; but as this district included 
Uie hospital of th^i Royal Artillery, and. the cpnvict hospital ship, if we 
deduct the deaths which took place in these, amounting to about 100» 
and make also the necessary deductions from the population, the per 
eeniage will be reduced to 2' 13. In the other district the population 
amounted to 12,418, and the. deaths to 172, giving a per centage 
of 1*4. 

This is a most striking difference, and it. can only be accounted for 
by consideriug tiie relative positions of the two districts. The one exr 
hi biting the smaller per centage is situated on the top and slope of the 
fidge» and the inhabitants. are lor the most part composed. of those 
elasses who may be fairly supposed from their position in life to be 
withdrawn from the influence of several of the causes which operate 
raoBt deleteriously upon the health ; while the other, showing the large 
per centage of dleaths* occupies the alluvial flat between the ridge and 
the river, and is inhabited principally by the working classes. 

Making, however, every allowance for what may be termed the na- 
tural advantagee of one district over the other, there yet remains a very 
large balance against the lower district, which can only be accounted 
for by the operatien of what may be called artificial causes, or such as 
it would be iu the power of legi^ation to mitigate or remove — such as 
neglect of drainage or cleansing, faulty constructiQU 9f houses, deficient 
supply of water, &c. 

I will nowf therefore, proceed to consider the present state of the 
town as regards the importani points of drainage and cleansing, supply 
of water, construction of bouses, and ventilation. 

The general superintendence of the draining, paving, cleansing, and 
lighting the town, is vested by the local Act 47 Geo. III. cap. 3, in Jhe 
hand of 30 Commissioners, who are elected annually by the rate-payers. 
By the terms of' the Act the Gommissioners are empowered to levy a 
rate not exceeding in any one year one shilling in the pound on the 
rental of the parish, and by this rate a sum of from 1800/. to 2000/. is 
annually raised for the purposes be/ore mentioned. As far as regards 
drainage, no town can be moce &vourahly situated than Woolwich. 
Standing on the slope of a hill, on the bank of a river where there is 
an average rise and fall of tide of; 15 feet, no difficulty will be found by 
the engineer in arranging for the perfect cleansing of the whole town. 
As it is, however, all these advanUiges have been overlooked ; and I 
do not suppose there is any town with the same number of inhabitants 
In which, as far as regards dminage, less haa besn.done than in Wool- 
wich. 

Of sewers, properly so called, there are three; two of these have 
been made by the Government, at a great expense, to convey the soil 
from the Artillery and Marine Barracks to the river. : The third was 
constructed in a new street built a few years ago. The Government 
authorities have never made any objection, when applied to, to allow _^ — ^^^ 
the drains from private houses, to connect wkh. these sewers; ^^tbe^^ 
owners of houses have- very seldom availed themselves of this ad^rai^^^^??^ 
tage, preferring, in most instances, to excavate cesspools, and to depeUff ' 
upon the porous nature of tb^ subsoil, whiQh has become saturated with 
faecal matter. 



Of rfftiiw to earry off t)M tuvfaot-'imUr H^f ara aevwral io tha lawar 
patta of tha town, whleh would otberwiaa, in heavy rains, \ie ooaipWltly 
iloodefl by tha nuh of water from th« hifrh ground ; but in tha npper 
pert of the town, and on the slope of the hill,* the side gutters of the 
streets reeeive al) the surfhee drainage, the waste water from the houses, 
and in niany instances the overflowings from the eesspoola of the 
prfvlea. Indeed, ^mplaints are constantly made to the authorities flf 
the nuisance arising from this very cause, in the lower as well as tha 
upper part of the town, and they have attenipted by fines and similar 
means to induce individuals to abate the nujsanoe eaused by their negr 
leet ; but hitherto without much effect. To make matters worsf* these 
gutters are selcjom effectually cleansed exoept in rainy weather, w)ian a 
rush of water from the high ground acts as a scour and washes ail the 
impurities from the higher to the lower part of the town. 

The materials of which the largest portion of tl^e streets or roadway 
is composed render any attempt to cleanse or sweep them unavailing \ 
a loose, badly-binding gravel, procprec) in the neighourhood, which in 
summer is soon reduced to dust, and in wet weather to n^ud, is the 
ipaterial commonly employed, and this, especially on the slope of tha 
hill, is soon washed by heavy rains into the gutters, eboking them up, 
and causing their contents to spread over the roadway ; and what is 
called cleansing the roads most commonly consists in emptying and 
cleaning out these gutters and throwing the contents back again into the 
roadway. A large sum is annually spent in maintaining the roads an^ in 
seavenging; but whfle so little is done in the latter branch in the main 
itr^fts And principal thfirougfafhres, it pan hardly be empacled that tha 
narrower streets, courts, and alleys should be left in better oondition j 
and a vary slight acquaintance with these portions of tha lawn will be 
sutpeient |o show the very smalt amount of labour bestowed up^n 
them* 

In point of ^et, tha Commissioners eannot be said to have done 
much towards carrying out the objects for which tl^e Act was granted, 
indeed, with the exception of lighting the town, (whieh i^ now prepaHy 
done, with gas in great measure,) all the other objects bafore m^r 
tioned, such as drainage, paving, and cleansing, have been mpst ineflSr 
etently performed.^ 

Stqtpfy of Water. — ^Water is supplied to about oneHhird of the 
houses in Woolwich by the Kent Waterwor)(s Company, who derive 
their supply from the Ravensbouime, above Deptford. The wpier is of 
food quality, perhaps a little hard | but after rainy weather it is so 
discoloured, and contains so much fixtraneous matter, as to render a 
filter a matter of necessity. It is pumped up by a steam-engine to 
the heights required, and there are two reservoirs' at an altitude suffi- 
cient to supply most of the town in casp of fire. Another is now conr 
alrncting at a' much greater elevatiim, which, although partly for tlie 
benefit of the Dockyard, will yet afford additional security to the 
town. 

Tlie quantity of water furnished by the Company is eeanty, and the 
rates are hi^h. The water is laid wn three times arweek ior about one 



* This may partly arise from the smallness of flie means at their disposal, bnt h 
IS also owing in part to circumstances comiected with the constitufioa off the be4y« ' 
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Itcmy, iHP me houf imd a baif at » time, Md th0P(» who hwrt (iilii ii| 
theiv bouMt hwm th«m filled; a Iftrfe proporim, bpwe?ert of Ihe 
poorer claea of people, to whopfi an ample eupply of lifter vomM be 
most peculiafly useful, are eenfipeUed tci derive ibeif eupply (row tbe 
standtpipes ip the etreete, and as the veesele \x\ wbieh they ca^ Pf e^erTO 
ibis water ave generally ihvf m number a^d of small eapeeHyi H eenno^ 
ba fispeeted that such use should be made of it fis beiiUb and olfAillir 
Mss imperatiyeiy demand. 

Tha Company professes to put no limit to the quantity taken duriny 
the time the cooks are open } but prafiticeUy the supply is limited b^ 
the eapacity of the tt^nks, which are genemily furnisbed with kfAh 
eoeks^ At the stand pipes there is always n suffioient number of 
peopla to be supplied to ensure that the water is kept ruuning durini^ 
the whole period that it is on ; but the quantity disphnrs^d WOfiei ?eiy 
mueb, IB some insbinees b^og very small. 7he foUowiPlg efe the r|tes 
charged, and the quftfitities supplied t<^ two bouses tiiruisbed WItb 
tanks :-rr Two eistems, containing 100 gallons, rout 2/. per 9^nnmi>i 
price per IQQ gallons, Sd* ; two elsterns, ^60 gnllons, rate 4/. 4#„ rite 
per 100 gallons 2^. 

These prices, of course, imply tbet the lep]c« ^^ ^\M fi^lU iM^d iire 
emptied in the interval between the times of supply* wbip^ i^ l^y A9 
means the fase. 

The supply furnished by the stand-pipes WM genged in (bree in^ 
stanees. 

Ist. A standrpipe delivered H ««llone in 66 seeonds, qr »! ^be vilf 
of 2f gallons per minute. 

2nd. Another discharged 2*9gsllmiS in 88 seeonde* ^^ #t tbe rf(e of 
4 * 6 gnllons per minute. 

8rd. Aeotber discharged 8-1.6 gellons in 16 seeonde* 09 nt (b^ rttr 
of i 1 ' B gallons per minute. 

In some instane*?«. I uuderstnnd, M, per ^nnum is pe>d tn tb^ ^f^m 

pany for the stand-pipe; bul while Ibo dif^hargP ftppeftr« »0 irreguliui, 
it irouM be impossible to put n feir vgil^e upoi) tbe use of such e pipe. 
In one instance the psice would nmonpt in 9^94f per IQQ gnllunr, 
while in another the seme nuentity would p^ly qqsi |i9f, ; tbtee is^nm 
beipg computed on the supposition tbet tb^ Rp^ks i^emain op^n )i 
hours I but this, I believe, to be by no metine the generftl rule. 

By the answers to the queries fufnifihwi by tbe Kent Weterwprkr 
Cnrnpany, it nppeare tbet tbey furnish n swppiy to i^b^ui ont-tbird nf 
th^ number of houses \n Woolwipbi tbe others are supplied pj^rtly by 
wells find springs, pertly by rein-ieeter tmUsi end tbtre m ftvfv^i 
femilies who depend upon the pberily nf olheri % this most* mep|i»l 
neeesse^, or are obliged to ppr»bese irom lhe w^ierrparrjefs ^i thf 
price of a bnlfpenny per bweket. From the smell extent nf tbfi eupply, 
end the mode in wbieh it is fnrni^bed. i^ is evident (bet pp applkatii^ 
f^f water oen be piade tn nny other |ben ^ommpp household purpopef, 
Npue is taken to wfites tbe streeis even io the drlei( wsftber, nnd thf 
ppple of Woolwich nre epnten( to Siibmit to WH dearly for a very 
jasuliicient supply of oae qf the pripf^ipt^l necesseries of Ute, while the 
meeos of affording an ample nnd QW»stent supply are qijite ^ithip th^ir 
reecb. By eit^avetipg nt the iQver pe^l^ of the town to n f»bQ>^t ^j^t^nc^ 

in the chalk, a supply fnUy edefl9»te (<! Ml (be WaRt# 9f (hf PIWI!* 
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po|ittlfttiaii of Wdolnrich would Ije^fbuiid ; andtiieeofii of ysjiug damn 
tli^ pipes and t)erviiee6y oon^traeiing' r^strvoir,^ and eroetii^ engines of 
the requisite ptfnrer, would not, in aU: probability^- amount lo asr much 
as 20,900/. The annnal intetestof this sum, at fWe per cent, the eost 
of working the engines,' and die establishment a^ceesary to keq) the 
works in repair, would not amount to abfive 1600// per annum ; and for 
this sum,' which would not- amount to above nine shillings per house, 
supposing every house was charged at tlie same rate, a full and ample 
supply of the beist quality of water would be furnished^ not metdy at 
intervals of 48 ov 73 hours, but at every hour of the day : and were the 
rate imposed, as it of course would be, in some proportion to the quan- 
tity consumed, it i^ not too much to say < that the sum of one penny 
per week would be all thai the poorer^ dass of tenementa would be 
eaNed upon to pay. 

I have entered more fully into the subject c^ the supply of water 
liom the cdiiviction that ttf the waatAtof deaniiness,- which is a necessary 
consequence of a dafldetficy of 'water, m$^ be at^bdt^ many of the 
diseases which prevail among the lower classes; Baths, warm and 
cold, public establishments for washing, Aei, would, with great ease, 
be created, were the supples of ^ water iii the hands of tbe Commis- 
sioners of the town, or ^ in ' some publit body aetingi inr behalf of the 
inhabitants. Baths, wlUoh are now a Uixiiry hardly to-be precuivd by 
the richer classes in Woolwich, would then become a necessary of life, 
and be placed vdthin reach of the poor; and establishments for wash- 
ing would, I have no doubt, be foUnd to answer as well here as they 
have been found to do at Liverpool and elsewhere. 

4th. Construction of houses, &c. '&o» 

The streets are generally pretty wide, apd there is not much to com- 
plain of as regards the general arrangeafientoof the buildings lately 
erected. In the older parts of the town there are several narrow alleys 
and courts, bat thesoiafftf-gcnisrally open atrtbothends; and in very 
fhw instances are hoose^liullt back 'to back. 

In the newest housesi howeveri but little attention has been paid by 
the bnildier to<the heahhor consfert of those who>are to kihAbit them ; 
the cofistructiea is of the slighteatt and:flimsiest description, the rnate-^ 
rials of the worst quality/ the' timber of tho minimum seanthng con- 
sistent with safety ; the size of the rooms small ; in very many cases 
there is no provision for u supply of water, and no attempt is made to 
provide any drainage. Yet the rents demanded are very high. With 
the view of acquiring some information as to the manner in which the 
inhabitants are geneTalfy'^ecomtnodated^in their houses, an inquiry has 
been made to show the positions and dimenstons of rooms* the amount 
of rent paid, the mode in which wat^ issupplied^and the amount of 
water-rate paid. The total number of houses thus examined was 86 ; 
they were taken at raiulom in difierent parts of the town as specimens 
of the class of buildinjg[s occupied by weekly tenants. In some instances 
a single family was found lo ocbupfu whole ^onse, but more generally 
each room was the abode of a family. The rooms are very generally 
small, always low, and J^dly venldlated ; in many. instances very 
crowded ; in one case aa many as 10 were found sleeping in one room, 
and that room a cellar. All the evils of the syatem of supply of water 
before detailed are exemplified in these houses. 
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Many of them have privies attached to (heoi, but these in all cases 
discharge themselves into cesspools, and but little care is taken to 
empty these when they get filled ; in some instances there is a privy 
common to four or five houses. And yet the rents demanded vary 
from a mini mam of 1#. 6d. to a maximum of 3^. Sd. per week. 

A return was furnished to me by. the members of a District Visiting 
Society, into whose hands I placed a blank form, to be filled up. The 
number of houses inchidedtn this return amounted to 345 ; the number 
of families inhabiting them to 787; the individuals composing these 
families to 3231 ; or on an average 4| per family. Of these families only 
42 inhabited cellars. The supply of water was in 134 instances 
derived from the Kent Waterworks Company ; 144 families were 
supplied by wells and springs ; 30 depended on rain*water ; while 37 
had no regular supply, but were obliged either to beg water or to pur- 
chase it at the rate of id» per bucket. 

The drainage waa in all cases complained of, and in some instaacea 
diseases' were attributed to the noisome smell arising from decomposed 
matter in cesspools and gutters. 

The foikiwing table, which is an abslvaet'of'the information furnished 
by the member^ of the District Sodety, as to the number of people 
occupying one room, shows the e^ct of high rent and low wages in 
condensing a populatioii into the amallest possible compass. The 
returns show— 

lease of Ilia one room 
Incases of 10 
4 cases of 9 
19 cases of 8 
23 cases of 7 
25 cases of 6 
29 cases of 5 
41 cases of 4 

To conclude: the points to which the attention of the authorities 
should be most particularly directed, with a view to the comforts and 
conveniences, especially of the lower classes, are-— 

1st. A complete and effective system of sewerage and drainage, in 
which provision should be made, not only for the surface drainage of 
the streets, but for the house-drainage also, with a view to the removal 
of every cesspool. 

2nd/ A proper and adequate supply of water to every house, avail- 
able at alb times, under sufficient pressure to raise it to the top of the 
highest building. 

Srd. A sort of corollary to No. 2 ; the construction of public baths, 
and other domestic conveniences for the use of the lower orders. 

4th. A better system of paving and cleansing the streets, lanes, and 
alleys. 

There are several other points which would require consideration in 
case of the introduction of any general measure for sanatory im« 
provement, but those above stated would, if honestly carried out with a 
view to the benefit of the town generally, and more particularly of the 
poorer classes of inhabitants, go far to remove many crying evils, and 
to restore Woolwich to the position, in a sanatory point of view, which, 
from its healthy situation and other local advantages, it is entitled to 
occupy. 
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]%5;F0iH mxni the SANATORY gOJJDJJIQN «f (he Q\Tf 
0/ giVJhISBURY, ' 

By W. T. Denisojt, Captain I{-oyal !l5"gJnp^»'S- 

In dmwinir vp ^^^ Report whieh I «ow pubfiijt upon the wnntory ociht 
ditiofi of the eity qf SMUbury, I bi|V6 derived mMob ii$si«t«gc9 from tl|« 
fAlwefs tQ the qaf«tioQ0 furnU^d by di^r^Pt iodivifiii^ls rcBidfiat .)|^ 
th« city. Tb9 time that I oould apfire was Qpt suQif^ieut ta eii»ble q»(| 
t« enter iat» any very detailed inve$(igatioim> h\}\ the few fqllowjaup riiT 
marlM may aerve to e^plmn eiHi elucidate «ni|i^ pf tbe «hi«f fea^im 
whiph pharaeteria^ this city i-rr 

The population of Saliahury, that if > of the cijiy, ^yoli|i^ive pf ^kn elpsf , 
Md the suburbs of Fisbprton and (|«ruliaiii| sinqttQtsd in 1841 to 9490, 
lit pretent, IneMinfr iheae three pbteps, forix)srly omitted* H would 
amount probably to 1 ] ,000. 

The number of deaths legisteved in 1841 ia t^ eity amounted to 
24§, in 1842 to 320, The iqoreese in the li^tter yeer being paused by 
emalUpoxy of whi?h np less th%n 53 people dmU IP of fvbQm had been 
preTioualy veopioated* In 1S41> 34 died of ec^krWituik 1 of searlet fever* 
and 4 of typhus ; while in 1842, the number of deaths fron^ these three 
causes amounted only to S. Taking the number of deaths in 1841, 
and the population of the same year, the mortality would appear to be 
1 in 38*7, while, if an average of the two years 1841 and 1842 be 
taken, the mortality is 1 in 34 ; taking, however, the lowest rate, that of 
1 in 38*7, which agrees with the return to the Registrar-General, of 
2*6 per cent., a greater rate of mortality is shown to prevail in Salis* 
bury than is found elsewhere in t^wns of the same character. The 
fe^f developed by the registry pf deMhs show the ipAuffipjeBcy qi what 
would generally be ponsjdered the best evidence, vi:^, tbiit of resident 
medical men, as to the heaUhin^ss or unl|^i^Uhinf89 of » town. In the 
answer to the printed questions, it will he s^ei} that nearly f^ll those 
who gave ytqy opinion on the sul^ept, st^pd the tp)vn to be heaUhy, 
Wher^f^, in point qf faet, it is jn that respect f^x below thp av^rege. 

The general aspect of the town is favourable, the m^i" streets are 
wide and well ol^^fised. Th^ clpmising, p^ivjog, %pd lighting, &c., are 
in the band of trustees, appointed according to the provisions uf an Act- 
passed in the 55th George III., and as far as the powers given by this 
Apt pxtend, they appeiir tp be exercised with judgment ; but these 
powers do not extend beyond the thoroughfares of th^ town. The 
courts find allpys which run b^ck from the mt^in strpets into the heart 
of the squares or checquers into which the town is divided, being prir 
Ypte property* are altogether free ffppi their control, ^nd are very pom* 
monjy in a most filthy state^ I visited some of the^^e, ps RopkeVyprd 
pod Perman's-yard. In the former I found 14 fixities l|vtng; not a 
single privy, either pu])lic or private, was provided* There was an at- 
tempt at drainage down the eentxe of the eonrti but the ppvement wee 
IP rough and irregnler, the draip so small, end with sp little fall, and 
the giuly-^hole and grQtjpg so small, that a largp portion of the refuse 
remained on the surface. The upper end of the yard I found tp ))e § 
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vfM^ltiria fcv «vtfy kM ^^ M^ **<i >^ «««» usfdl ag a pwvf liy tii« 
iniiahitaBUi. 

Berman VyadI was naatly in aa bqd a atatf ; bpth yareU inra sap* 
pHed with watar 1^ pumps } bat oo^plainto wm made vf tba quality 
«f tl|p watap, whieh, lyiqg elosa to th« auvliu^e, I hava nq doubt wfti 
aieeted by tbe peveolfiiioD of the filtb fmm tbe alley. 

The ceaaral df^^inaga of the ttMeta is wal| psovidled for \u tba Ioipss 
paf t of tba tovn, Ibfough wbieb watar-ooursas ave takfin, and tbesa aya 
Ml supplied wttb wataw fmm tba rivt r Avon abava the toffn. 7ba 
quantity of watav passing dova tbesa ^atei^eaarses is laffukted by 
means of shuttles ; ivhen the mill-dam is full, there is a head of perhaps 
three feet against the shuttle, but when the pond is drawn down, or 
when the water is taken off for irrigation, there is not more than one 
foot ; this, however, in addition to the general fall of the ground, is 
quite sufficient to scour out the main water-courses, and carry off all 
the impurities, entering them either in the street or from the small 
house-drains ; these latter, for want of fall, are very often choaked, and 
the same thing happens to the drains in the courts and alleys, which, 
not being provided with a sufficient body of water, to scour them out 
occasionally, and having but a trifling fall to the main drain, are pecu- 
liarly liable to this accident ; which, when it once occurs, will probably 
not be remedied for months. The trustees of the roads ha^e no power 
to interfere ; the occupiers are too poor to incur any expense in remov- 
ing an evil to which habit has rendered them indifferent ; and the land- 
lords being in many cases also poor, and often as numerous as the 
houses, will not combine together, or act in any way for the mere be- 
nefit of the occupier. 

The sweepings of the streets and cleansing of the drains are carried 
away by contract, the contractor being glad to remove them for their 
value as manure. The privies are cleansed by scavengers, who are 
willing to empty the cesspools for the value of tbe soil as manure, nay, 
in some cases they will even pay for the privilege. 

Upon the whole, the management of the drainage and cleansing of 
tbe town, as far as the authority of the trustees extends, is performed 
in a creditable manner, and the high rate of mortality, indicated by the 
Mortuary Register, cannot be attributed to their neglect in working 
out the provisions of their local Act, but may be traced — 

Istly. To the position of the town, in a low damp valley, in the 
midst of water meadows, and to the floods which are a necessary con- 
sequence. The evidence shows that, after a flood in 1841, typhus fever 
prevailed to a great extent. 

2ndly. To tbe miserable state of the dwellings of the lower classes, 
their poverty and wretched condition. The evidence goes to show that 
the courts and alleys where these classes generally reside are in a filthy 
state, derive no benefit from the general system of cleansing carried on 
in the streets, and are little more than generators of atmospheric im- 
purities. Tbe remedies which it would be found possible to apply in 
Salisbury appear very simple. I am afraid that any attempt to improve 
the general drainage, so as to cause the water to pass off with greater 
rapidity, would be found impracticable ; it would interfere with too 
many interests, and after all be of doubtful value ; but the condition of 
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tte Nsidaiieetof tbtpoorarc]anM.u)dabeU«rs|9temof dctnibfy A&^ 
xniglitbe carried oat by an extension of the powers granted to .the trttttces 
under ikm local Act, empowering them to enter and deanse the small 
courts and alleys which are now beyond their joriadictioo. In Salisbury 
the powers possessed by the magistrates and. police, over the lodging- 
houses appear to he very defective; there are no powers of supervision 
and inspection : even a system of licensing them might not be consi- 
dered too stringent a measure as affording some guarantee for their 
being kept decently clean, and as enabling some check to.be placed 
upon the numbers occasionally ciowded together in them. 
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By Js Ri Mi^tttifli Edq. 

The manifold circumstanceis that affect health in th^ fieyei^al tdittii 
atiotted to my pergonal survey ftnci etaniihlltioh ds Cbttitnid^Jotifef, li^ere 
fully detailed in the ikccouiit of eaeh separate toWft pfevibUBly fe|)6ri^d 
on hf me; aiicl I now beg tD^iibmit, iibt without ihuch diffid^tice, tbil 
following remarks suggested by all that fell Utider ttay CogniZaric^ llfid 
observation during my tour o^ examination iiito the Sdnator]f dddditibn 
of the above six towns. 

Hitherto such inquiries on my part hav^ been ptindpdily condttCtiS 
in Countries and climates where the endemic inndeilc^3, and all ih6 
external causes of disease, are of the most Concentrated and |)dw61^fdl 
nature, and among masses of people differ! tig in race, diet, habits, 
customs, morals and religioti, from Europeans, fiut though ih trojpictil 
climates, less favoured in matiy respects than that of Englilhd, tH^ 
diseases ^nd their causes are, comparatively, of feudh ta|)id &tid t^itl 
edect, still, the principles oh which measures of aitneliorfatibii test, atld 
on which all plans of preventioii must be foUhded, hte the same. On 
these grounds I ventiirC to hope that my observations may Hot be fotihd 
altogether«devoid of interest or of use. 

•Whether we regard the past history of naval and military hesilth, ojr 
the existing sanatory condition of the labouring population ih populous 
districts and towns, we shall find that many of the evils which fofhieHy 
atiicted the first^named bodies, and which now afflict the lattef' classes, 
are derived from crowding aiid its accompanying evill^. I here theah 
the condition of crowding of men in health. But When td this state we 
add Crowding of the sick with each other and With the healthy^^ 
crowding of the living and the dead — ^filth — a lioisome tttld impUre 
air— deficiency in food, clothing, and fuel— a deficient and pdllUted 
supply of water — defective drainage and seweragtf — With ill-eoh6trtiCted, 
crowded, and ill-arranked habitations and stfeeti^ ; — Cohdltioiis tinder 
which the sensible qualities of the very blbdd ^i*e altered, tvhile the vital 
powers are wasted and depressed : — in short, when whole masses of ihh 
community are found living id daily neglect alike bf the law§ 6f nsLture 
and of the means furnished by art i no Wonder thdt diisease, immbrdiity, 
and death — no wonder that epidemic following closely bti epidemic*^ 
aggravated forms of all those disorders that tend tb abridge the terth 
and usefulness of life — should be rife atiiongst the poorer classes ifl'- 
habiting our towns and cities. 

2. In the exclusively agricultural counties and di^lHets bf England, 
we find the annual ihortality reduced to a minimum. Whilst in such && 
are crowded with towns it attains to the highest rftte known ih ihi& 
empire ; the mortality ranging from one death in 54 to one death ih. 
29 of the inhabitants annually; a deplorable estatiiple of the dlAreflee 
in physical condition and cbmfoft of the respective Classes of our la- 
bouring population, tn districts of an average degree 6f d&lubHtjr 
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we find the deaths two per cent, per annum, while, in 114 districts of 
Eog'Iand it Is 2'5 ; the mortality standing in the relation of 491,999 
to 892,072 respectiveij ; that is, the 99,927 of excess in the first num- 
ber being referable to ^' defectite sanatory regulation.'^ It is reckoned, 
moreover, that, out of every 1000 births, 221 only die under five years 
of age in agricultural districts, while 385 die annually under five years 
of age, in consequence of the eomplicttt^d causes in operation in all 
closelyrhuilt towns. 

3. "XJertain trades ahd manufactdirThg occupations,' over-exertion and 
fatigue in early life, defective sewerage and draiilage, iil-ventflated and 
ill*constructed habitations, want of water, deficiency in quality and 
quantity of food, filth, bad habitis of life, immorality-~«ach and all 
have solely and ezclusively been assigned as the cause of sickness and 
mortality amongst the labburing classes. But it is evident that to the 
assemblage of ail these circumstances, and not' to dny one ot two of 
them, must in reality be referred the calamities of disease and pre- 
mature death in our towns and cities. 

4. In Liverpool in 1840-41 1 the deaths ih excels of two per cent,, 
tbe average for the same year of the rural and other healthy districts 
were 10,050, in Leeds 3343, in Manchester 6917, ih Akton and Old- 
ham 3503, in Bolton 2228, and so on, in proportion, throughout all 
the towns and cities in the empire. In BiVmingham we have 33,000, 
in Manchester 83,000, and in Liverpool 100,000 inhabitants to the 
square mile, the gi-e'atest mortality occurring in the last-mentioned 
city. " It is quite evident, then, that to the circiim^tlmce of crowding 
must be ascribed much of the evil that afflicts the masses (!bngregated 
in the manufacturing towns especially. I say ^' much," because I 
would not be supposed to refer to one cause only ills that result from 
the assemblage of many causes. Great injuify to the interests of the 
manufacturing classes and to the cause of impartial fliquiry has resulted 
from this one-sided and hasty manner of investigating quei^iohs a^ffect- 
ing public health. It too oflen happens that on the discovery of a 
cause, perhaps but ^uoodary in its nature, all further inquiry into other 
and tar. more powerful catises is suspended or fdrgotten. But though 
this is true, it cannot, at the same time, be concealed that the evils 
resulting from the occupations and mode of employment tn large towns 
are enormous, though difierent in Uieir mod^ of action from what has 
often been stated. 

5. Resuming the comparison agdin, vre find that, iti a thousand 
deaths in the country districts, 202 persons the age of 70 years ; white 
in Liverpool, for instance^ but 90 persons out of 10(K) attain to the same 
age ; and, while the average age at death in agricultural Ruttendsbfre 
is 38 years, it is stated to be but 21 years in Liverpool, l^kfngthe 
same population, it has been shown by the Re^istrir-General that in 
four years a greater number died in town districts dkan in country di^^ 
tricts by 99,752. Again, out of 1,000,000 of persons livihg, there 
occurs annually iti the country, and where the population to the square 
mile is but 199 persons, 19^300 deaths; but in towns and where the 
population to the square mile i8.5IQ8 persons, there occur 27,07^ 
deaths. We find also, that fever— 4he. great disease ^f adolescence and 
manhood— the disease that most afflicts men and women at the most 
useful and valuable period of lifcr—the great destroyer of mankimi in 
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every climate — is bred and propagated in an especial manner in large 
towns; that towns present exactly in proportion as tliey are closely 
built and inhabited, the largest proportion of sickness and death from 
fever, not only as compared with the population, but with the total 
number of deaths from all causes. In purely rural English districts 
the mortality is found to be one in 54 persons annually; while in dis- 
tricts the most crowded with towns and cities, it rises to the deplorable 
amount of one in ^36 persons annually. The fevers of the crowded 
quarters of London and of all the great towns is annually assuming a 
more formidable character, with an increase of its contagious virulence 
and power of propagating itself; its type everywhere indicating in- 
creased depression in the powers of life, as shown by the progressive 
lowering in the tone of the nervous and vascular systems. 

6. Tn temperate climates, and in that of England especially, we have 
proof equally positive that scrofula, and consumption as one of its 
forms, are engendered to an extent second only in fatal result to fever ; 
and if to the above we add the acute diseases of the lungs and air- 
passages, the diseases of the digestive organs, together with the gradual 
process of deterioration in the health of adults within crowded cities, and 
the actual destruction there of infant life, we shall arrive at some 
approach to accuracy in estimating the influence of crowding in pro- 
ducing disease and premature death in towns such as they are now 
arranged ; in short, nothing can be more complete than the demon- 
stration now afforded by statistical investigation as to the relative 
condition of the two great classes of. tlie labouring or industrious 
population, the agrieulturai and the manufacturing; and of the fact 
also, that, where there is the grea^st proportion of deaths, there too 
we shall find the greatest proportion of births. The agricultural class, 
though in a declining condition, is more near to what nature made it; 
the other presents us with a rapid ^uccefistonof generations of stunted 
and debilitated families, reared up iii moral and physical suffering; — 
precocious, improvident, feckless and intemperate; — ^more and more 
familiar with, more and more corrupted by, thae cumulating nncleanness 
around them. It is proved that every class of disease, and almost every 
disease, is increased in towns beyond the measure of country districts. 
So much is this the case that the increase of deaths amongst children 
is fourfold by epidemics, and nearly ten-fold by convulsions in towns, 
as compared to rural districts. Amongst aduks, again, the prevalent 
epidemic diseases are more Uian. thrice as? fatal in Liverpool and 
Manchester than in the country, while the deaths by diseases of the 
lungs are nearly doubled, the deaths by diseases of the nervous system 
as 5^ to I, and by diseases of the digestive organs as 2J to 1. All 
observation goes to demonstrate that the liability to consumption in- 
creases in an enormous ratio with the increase of crowding and its 
accompaniment, defective ventilation. 

7. But the evils of crowding were everywhere of far greater extent 
in former times; and in times not very remote, the mortality in the 
British navy was 7*2 per cent, per annum, whereas it is now reduced 
to 1 • 6 per cent. It is not too much to say that the merit of taking 
decisive measures for the abatement of this and other injurious in- 
fluences is due to the surgeons of our fleets and armies, wherein are 
now to be found the best and most extended examples of the benefits 

TOL. II. I 



114 JSvikJr0m Qvercrouxling, 

io be derived from a regulated and sMpervised plan of sanatory regular 
tion applied to masses. The value of the knowledge derived from the 
experience of the medical officers of the public serviccSi has been 
practically though silently felt in every civil community, whether in 
Europe or America ; but the merits of the authors have hardly in any 
instance, or at any time, been recognized in this country. This becomes 
the more obvious when the fact is borne in mind that, up to this day, 
there is not a principle in preventive medicine that has not been long 
since indicated in the writings of Pringle, Lind, Blane, Robert Jackson, 
Hennen, William Fergusson, James Johnson, Annesley, and others. 

8. A consideration of all the circumstances observed during my 
recent tour to the populous cities and districts referred to in the 
previous sketches, as well as to the now amply recorded evidences of 
Mr. Chadwick, and of numerous observers, official and other, must lead 

^o the conclusion^ that though a certain amount of injury to the health 
of the labouring classes is attributable to sundry of their manufacturing 
occupations, and to the conditions under which these are carried on in 
certain large towns ; still, that it is to the circumstances more or less 
immediately aflfecting thq conditions of the private habitations of the 
poor that our chief attention ought in the first instance to be directied. 
Here we shall find the evils of defective ventilation — of the absence of 
drainage and sewerage, and of want of water — concentrated. Here-** 
whether we regard the young or the old — ^the parents or the children-^ 
the evils afflicting the industrious poor, in their health and morals, will 
everywhere be found in their most aggravated forms ; and they are so 
great, so extended, and so riveted by circumstances of habit, neglect, 
poverty, and bad law or regulation, as in my opinion, to leave no hope 
or prospect of diminishing them, without the interference of the legisf 
lature, supported by the active exertions of those intrusted with the 
execution of measures in the several districts. 

9, The fact is now well ascertained, that, under those Governments 
that have taken active sanatory measures in respect to the condition 
of the manufacturing and labouring classes, these last are found to live 
long and well, as in the cotton factories near Vienna; while with us, 
too generally, and where the people have .been left entirely to them- 
selves, the result is lamentably otherwise :-^the people have never been 
encouraged or instructed in anything — ^they have never even been told 
anything ; — they have consequently done nothing. Such has been the 
practical result of the plan of leaving such enormous evils to correct 
and mend themselves ; and such I believe it will ever be found. It 
is true that the dread of epidemic cholera, everywhere and for the 
moment stimulated the people, and the authorities in most of our 
towns, to vigorous plans of inquiry at least, as to matters supposed 
to be influential in promoting and keeping up the disease in particular, 
and epidemics in general. In many places, indeed, tlie most salutary 
preventive measures were sketched out for immediate adoption :•— they 
were then, perhaps, considered in a cursory manner^ and the instani 
cholera took its departure, those most excellent plans for the abatement 
of nuisances, and for the promotion of sanatqiy measures, disappeared 
along with it. Nothing was then done, nothing l^as been done since, 
and nothing will be done till it is so ordered, and tilLspme responsibly 
authority is placed to see that the thing js done. We eyerywbeie find 
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people ready to declare, as in Derby, and in respect to every evil,— 
"There Is not any law that could compel its removal, the place com- 
plained of being private property." 

10. The most cursory survey even of the state of the dwellings of 
the labouring classes, in most of our large towns, must occasion feelings 
of painful regret that habitations should still be constructed in such a 
manner as to become the fruitful source of disease. The crowded 
state of many towns Indicates the necessity of opening out courts and 
alleys, and of the adoption of some ventilating means for the relief of 
the dense masses of building. 

But happily no harsh interference with the rights of property is here 
required. The interests of the builders and of the tenants, if only 
rightly understood, are identical ; for, in this and in other matters, an 
honest intention, guided by a better intelligence, would serve both 
parties to generally good purpose. Under an improved condition of 
the dwellings of the lower orders, the tenant's ambition, hopes of ad- 
vancement in life, and desire for increased comfort. Would rise along 
with a laudable emulation ; — ther6 would be less of immorality and of 
disease — ^less drunkenness — more time and ability for labour, and more 
providence in the use of its earnings : in short, along with a general 
improvement in the entire condition of the manufacturing classes, there 
would arise, — all that the speculators In building desire, — ^an increased 
power on the part of the tenant to pay an increased rent. 

1 l.''The condition of the labouring man's dwelling may now be taken 
as an exact type of, and index to, his moral condition ; the wretched- 
ness of the one being indicative of laxity and depression in the other. 
But, if it be true that iilth is more frequently an evidence of depravity 
than of destitution, it is equally true that both these last act and re-act 
upon each other, and have their origin in circumstances of position 
and of habit, arising very much from the now miserable state of the 
streets and habitations occupied by the working-classes. Let it not, 
therefore, be supposed that moral or physical uncleanness is charac- 
teristic of man in any stage of society, or even among the poorest in 
large towns : far otherwise is the fact. 

On this subject it is gratifying to learn that ••buildings can be erected, 
offering to their inmates the luxury of a decent, cleanly, and healthy 
abode, at a cost less than is usually given by them for the purchase of 
the squalid resting places they now resort to, and yet enough to repay 
a fair interest on the original expense of the new building." Such being 
the case (and all evidence goes to demonstrate its truth), there need 
be no hesitation in stimulating the efforts of the proprietors of such 
buildings by a little legislative coercion; while such as are better disposed, 
or more intelligent, will proceed in advance of the prompter, to what 
they perceive to be alike to their own advantage and that of the public. 

12. In the matter under consideration, and indeed in all matters 
affecting the public health, no person, or body corporate, should be 
allowed to possess exclusive right in property so as to be rendered in- 
jurious to the neighbours ; or at all events, so as to be used capriciously, 
and thus to cause injury to the health and morals of the community. 
The truth of these positions is readily enough admitted in theory, and 
as matter of speculation ; but until we see them more vigorously and 
syBtematically acted upon and carried out, in a practical manner, in our 
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large cities and towns," but little good will be effected, in so far as re- 
gards the poorer classes of their inhabitants. 

I am decidedly of opinion, therefore, that sonne measures should be 
adopted for regulating the niass^ of buildings, erected back to back, 
with^egard tO' the. courts and alleys, the cellar dwellings and the lodg- 
ing-houses, to be found in such numbers everywhere throughout our 
towns. If these places are left to the casual or capricious amelioration 
of the humape even, amongst the proprietors, ages will pass away, and, 
with them, a rapid succession of miserable generations, the most desti- 
tute of their species, perishing from corroding want, ere the decay of 
the buildings gives room for arrangements suitable to the accommoda- 
tion of human beings. „ 

The grounds for - interference would appear to be strengthened when 
it can be proved, as I believe to be the case, that the admission of an 
abundant supply of fresh air aud goqd water will, turn even to the ad- 
vantage of the owners — thata humane course, even under constraint, 
will not injure their intetests, but quite the contrary :-^ndeed, it may 
be said with truth, that in respect to. this, as well as to many other un- 
suspected sources of misery, disease, and death, amoni»;st the, poor, the 
causes are mostly easy and cheap of removal, and all of them readily 
capable of vast mitigation. It should, moreover, be continually in the 
minds of those in authority, that the removal of all the^e causes would 
cost less in money than does now the treatment of the 'diseases, and 
other miseries produced by them : — indeed, so far as my inquiries have 
extended, a vast public and private saving in money would be the cer- 
tain ultimate result of every structural arrangement proposed here for 
the sanatory improvement of towns. 

13. It has been calculated that the total number of orphan children, 
on account of whose destitution relief was given, from the poor-rates in 
the year ending Lady-day, 1840, was 112,000. Of the parents of this 
number, we are confident that accurate fnvestigation would demonstrate, 
full one-half died of preventable disease. The loss to the industrious 
classes consequent on sickness alone, has been variously estimated. 
One of the lowest calculiitions rates the number of days of sickness in 
the year, experienced by a man, his wife, and two children above 12 
years of age, at 29 days^ or about one-thirteenth of the entire year. 
Estimating the weekly earnings of such a family at 40^., we have here 
a great loss by labour alone, without medicine and other contingent ex- 
penses, — '* But this is vastly below the mark, although quite enough to 
prove how truly economical it would be in every way to expend i\\e 
same money upon airy, salubrious lodgings, conducive at once to health, 
morals, and respectability. In fact, there can be no doubt that the 
enormous sums spent every year in hospitals, infirmaries, and union 
workhouses, are incomparably greater than the expenditure necessary 
for preventing disease and pauperism." This I believe to be'true and 
easy of proof: indeed, we have only to turn to the singularly valuable 
"Report" of Mr. Chadwick, to perceive as clearly as need be, how vast 
are the charges on account of sickness and mortality which are of easy 
prevention — how enormous the charges on the reduced duration of life 
— on the reduction by sickness of the periods of working ability or pro- 
duction — on the machineries for the suppression of much of the vice 
and crime which comes within the province of the police — as well as 
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for the reliefofmuch of llie djBstitution which coixies within the provinge 
of the administrator's relief. According to the rate ascertained in eight 
Unions, Mr. Chadwick concludes that, in all the Unions, about 27,000 
cases of premature widowhood occur, and more than 100,000 cases of 
orphanage — all which may be ascribed to removeable causes. ' Mr, 
Hawksley estimates the loss in Nottingham alone, *^ by the pressure of 
removeable causes of sickness aiid*mortality at 300,000/. per annum." 
It is quite unnecessary to purstie this »subject further. Innumerable 
details in proof are now before the pubhc, and further description would 
but weaken the effect. 

14. If it be the business of Government, to prevent and to punish 
crime — to secure the public peace — to enforce industry instead of rapine 
— and the settlement of disputes by appeal to reason instead of by fraud 
or violence ; — if the well-bein": of the subject be, inshort, the main ol> 
ject of legislation — then would jt appear the special duty of the ruling 
power to secure the health and tH^ life of those who, of all others, stand 
most in need of its protection against the invasions of individual or cor- 
porate caprice* ignorance, or stolid avarice. Here we perceive a moral 
and political duty of necessity. On this subject it should ever be borne 
in mind that, where there is disease, there also will be found the seat of 
poverty and crime. Disease, poverty, and crime in their worst forms 
are constantly and everywhere 'found together. The truth then is, that 
misery and crime produce disease, and disease piroduces misery and 
crime, in a circle which revolves in the same calamitous monotony from 
year to year, of the brief existence of the masses crowded in the worst 
quarters of our manufacturing cities. 

15. Whilst men are in the lowest state of physical destitution, sur- 
rounded by filth, vermin, privation, and squalor of every conceivable 
kind — familiar with sickness and death, and strangeris to every comfort 
— with the mind continually on the rack, or absorbed in striving against 
physical necessity — or with the^aniihal spirits broken down by its pres- 
sure, how is it to be expected that obedience to the laws, and that 
morals, education, or religion, should find a place ? How can a man 
whose mind is ruined even more effectually than his body — the man by 
whom moral degradation and physical suffering have done their worst, 
— how can such a man be expected to give a passing thought even to 
such matters ? The thing is impossible. But not to speak of those 
higher considerations, I should say that the benefits of the surrounding 
civilization even are not for the occupants of the lanes^ courts, and 
ialleys, through which I have of late passed. 

16. To assist in forming a correct estimate, of the condition of the 
poor in manufacturing towns — of their state of moral and social disease 
— the quarters occupied by them should be visited on Sunday. The 
men absent on week days will then be found crowding the lanes and 
courts, some in sullen discontent, and others seeking in the excitement 
of spirit-drinking, to get through a day that passes heavily over all. 
In speaking to these men, I have very generally been told by them that 
the great majority betake themselves to such modes of spending Sun- 
day through want of decent clothing, the only siiit in their possession 
being that in which they labour throughout the week. It is only by ex- 
perience that the inquirer, after the causes that injure public health, be- 
comes familiar with that remarkable apathy which so calmly submits to 
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the greatest Ills ; otherwise the utmost astonishment would arise, from 
the spectacle of entire masses of people crouching under such aggra- 
yated misfortunes in the quiet manner we everywhere observe. 

17. And yet, let it not be supposed that the information here spoken 
of is a matter of abstruse science, difficult of attainment, or, least of all, 
that towns are necessarily unhealthy, any more than barracks or ships. 
Indeed, prisons which, in times not very remote, were pestiferous, are 
now in a state far more favourable to health than the districts surround- 
ing them; and this amelioration, observable all over England and 
Scotland, has been brought about by means intelligible to any sensible 
or observant person. I believe that the highest attainable salubrity 
may be secured to cities and towns by attention to matters that, with 
us, have been very much neglected ; that by a proper construction of 
habitations, a proper ventilation, sewerage, supply of water, and the 
daily removal of refuse of every kind by scavengers, a town population 
may become quite as healthy as that of the country. 

The neglect again of these simple measures will cause disease, and 
is daily producing disease of the worst kind, even in cottages and other 
detached buildings, placed in the most favoured positions by nature. 
It is both interesting and important to observe how often the best and 
the worst of natural states of locality are altered, the one to our pre- 
judice, ivhile the other is turned to our advantage, by the neglect of, 
or by attention to, the very simple measures of prevention above named. 
For instance, I have seen in various of our cities, but nowhere more 
conspicuously than in Norwich, that the very best portion of the site of 
the town, both as to quality of soil and rapidity of fall, was rendered 
pestilential by the neglect of structural arrangements, while with atten- 
tion to these last, the very worst portions, the flat and marshy lands, and 
the clayey sites, were rendered comparatively salubrious ; and thus it 
will be found all over the world. ,It is the same on the banks of the 
majestic Ganges, and on those of the barely navigable Yare. 

18. What is socially true of London, is so in great part of all the 

Srovincial towns; the occupants of the better quarters, with a few in- 
ividual exceptions only, know absolutely nothing of the state of the 
worst quarters. Owing to the vastness of London — owing to the 
moral gulf which there separates the various classes of its inhabitants 
— ^its several quarters may be designated as assemblages of towns 
rather than as one city 4 and so it is, in a social sense^ and on a smaller 
scale, in other towns; the rich know nothing ofthepoor ; — the mass of 
misery that festers beneath the affluence of London and of the great 
towns, is not known to their wealthy occupants. This arises, hot from 
want of kindly feeling or charity towards the poor ; far from it, but 
from the absence of such institutions as should call the attention of the 
higher and of the wealthy classes to this subject. Had boards of 
health, properly constituted, existed in this country, the public mind, 
through their endeavours, and through other means of information 
would long since have been well informed on matters regarding which' 
it is nove utterly and lamentably ignorant. 

19. The absence everywhere of a sufficient local aulhoritV, and of 
proper regulation in matters affiecting public health, cannot fail of 
attracting the notice of the most inattentive observer. This indeed is 
now, and has always been, one of the most serious wants in our cities 
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and populous districts. Bodies having the name of authority, but 
really wanting^ in power, are everywhere to be found. They are elected 
also in a popular and acknowledged manner, but nowhere can we find 
either efficiency or responsibility. 

It follows naturally from this state of things, that self-interest, hasty 
popular impressions, prejudices, and ignorance, are too often made to 
actuate tlie movements of a body having already the disadvantage of 
being fluctuating; and that in a situation where, of ail others, we re* 
quire intelligence, unity of action, permanence, and a binding respon- 
sibility. Wherever I made inquiry as to the authority or the arrange- 
ment for carrying out measures of sanatory import, I was answered, as 
in Norwich, "This court has seldom or never sat." 

20. On examining the Local Acts, it will be found that, in a large 
majority of instances, they are mostly inoperative, owing partly to in- 
trinsic defects, and partly to Ihe character which, as atove stated, must 
belong to the body now administering the law, such as it is. It would 
appear therefore that, in place of the present costly and defective sys- 
tem of local law and local administration, we should have improved laws 
find competent and responsible persons to see them carried out, and to 
superintend the health concerns of all towns and populous districts, — 
persons of proved capacity, and altogether independent of, and uncon-* 
nected witli, local influences. Of the absolute necessity of indepen^ 
deuce of local influence and authority, on the part of Health Officers, 
we have an emphatic example in Norwich. After describing a public 
nuisance, Mr. Johnson candidly states as follows : — '^I am acquainted 
with many more ; but it is obviously improper to make any direct re- 
ference." It is quite clear then, that any supervision, to be useful, must 
be altogether free from, and irrespective of, local influence. 

21. I have everywhere found the powers conferred by the Local 
Acts complained of, on the score of their insufficiencies and defects. 
This is especially the case, strange to say, with those of more modern 
date, which, at the same time they are minute in details, exhibit, a total 
and complete unaequaintance with the subject, as relating to public 
health ; sometimes et^oining what is wrong, and at other times pro- 
hibiting what is right, while in no two cities or towns do the principles 
or the details of the Act accord with one another. It is diflereut with 
the ancient Acts; they enter little into details, satisfled with simple in- 
junctions on the main grievances, and leaving the rest to the local 
authorities, 

22. As an example of bad law, I would instance that which goes 
to e^tclude light, and with it air, by causing the blocking up of windows 
which, if opened, would be taxed. A good law, on the other hand, 
would prescribe that in all places constructed to receive numbers of per- 
sons especially, as in factories and great work-shops, a sufficient venti- 
lation should be secured ; and such ought to be made imperative by 
law In every instance. 

23. To exhibit again, the loss of time, as well as the difficulty of get- 
ting men to act, even in the way most directly conductive to their own 
interests, X would instance the enactments for the prevention of fires. 
The advantages derivable from party-walls must at all times have been 
apparent to the owner^ the tenant, and the insured ; y6t, nothing was 
done by either, until the legislature stepped in ; and now, the most pre- 



120 Local Adts ins^ffkimt and Defective. 

cise regulations are cheerfully complied with on all bands. '* It is 
always found," says the Leicester Report, " that the inhahitants sub- 
mit with less readiness to a taw imposed upon them by their fellow- 
townsmen than to one coming into operation under the authority of 
the legislature." 

24. A consideration of the history of public health in this country 
will satisfy any one that, not to the defective nature of the laws, (in- 
sufficient as these are to the supply of modern wants,) but to the de- 
fective execution of them must, in a great measure, be referred the neg- 
lected state of our towns and cities. Our laws are as old as Edward I., 
but in modern times certainly, the very recollection of them has been 
lost; and thus, though the first to legislate in affairs relating to healthy 
we have fallen behind many of our neighbours in actual practice. That 
a better order in administering the laws, such as they are, would have 
secured the inhabitants of the worst localities from much suffering, and 
from many grievous nuisances, there can be ho reason to doubt, but the 
very administrative systetn now in operation is in itself jostling, un- 
scientific, jarring, cumbrons, and costly; while, in respect to the 
public ■ welfare, in matters of health, it is feeble, vexatious, and in- 
effective. The truth is, that the very nature of the bodies that supervise 
the improvement of towns, as to sewerage, the supply of water, and of 
light, the removal of town refuse, &c. &c., is as little known to the rest of 
the community as that of the powers of darkness. The national im- 
portance of the subject demands that this state of things be no longer 
continued, and that a better informed, a better regulated, and a more 
simple and responsible plati of supervision and control be at once esta- 
blished in all the cities and towhs of the empire; for, as has been well 
observed, it is only when the public health is made a matter of publi<J 
care by a responsible public agency, ttiat what is understood can be ex- 
pected to be generally and effecttially' applied for the pubKc protection. 

From what has occurred in England in reference to this subject, as 
well as from an intitnatie acqtiaintance with the practical working of the 
several systems, adopted from time to time for supervising the heahh 
concerns of our armies, both at home and' abroad, I feel satisfied that no 
laws, however excellent in themselves,* can ever prove of sanatory avail 
without an inipartial, independent, and systematic plan of supervision 
and control, and that through competent and responsible individuals in 
each town ; persons altogether unconnected with local infiuences, and 
being themselves reguleirly supervised, and hekl responsible to other re- 
mote and higher authority. Parliament, which constitutes and grants 
powers to public bodies, has also the exclusive right to establish a 
power of watch and control over them ; and thus alofie can the evi!& 
arising from local prejudices, ignorance; misVnanagement of health, and 
waste of the public money, "be prevented. Medical police, in short, 
must be made a matter of statutory ordinance, a fixed and settled in- 
stitution, to prove of the ka^ use to public health. It is thus alone 
that the health of a community, whether civil or military, <jan ever be 
properly looked to j and I will venture' to say that ail who have con- 
sidered the matter with care guided by experience, will agree with me 
in this conclusion. The subject is one of the last importance. 

25. The duty of professional superintendence in sanatory matters is, 
for obvious reasons, even more necessary in civil than in military com* 
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munilies, and should not be confined to cities and towns, but ought to 
extend as well to the agricultural districts, in which the neglect of 
draii^age and other preventive measures, around the cottages of the 
poor, are found to be sources of much disease and suffering. This 
duty, well jierformed, would soon inform the people besides, that drain- 
age not only improves the climate, and health in consequence, but ren- 
ders the soil itself doubly valuable and profitable. 

26. A Board of Health, wherever appointed, should be composed of 
engineers, architect^ and persons of other callings, but who are conver- 
sant with matters of sanatory import, with one or two medical officers. 
Medical men in all times and countries have naturally been in advance 
of the public in appreciating the causes, and in discoveruig the most 
decisive means for obviating disease ; and it is to their exertions, in the 
public service especially, that the application of the means of ameliora- 
tion and of prevention, on the most extensive scale, must alone be at- 
tributed. The medical officers of our fleets and armies have the ad- 
vantage of being informed of the whole circumstances of the organized 
bodies of men under their observation, and often see these circumstances 
suddenly altered, or have even the power of altering? them at pleasure. 
These are great advantages, and they are obtained, so far as health is 
concerned, without interfering with any man's comforts, rights, or 
privileges. The benefits of the information and experience thus obtained 
in the public service*, have never been exclusively confined to the fleets 
and armies of England, but have extended freely to the condition of 
the civil community, so far as it was in the power of medical officers to 
do so, by frequent appeals to authority, t0 the public, and by the supply 
of the most valuable statistical, and other published information. In 
the judicious selection of medical men, from whatever class of society 
derived, we shall therefore find the best guarantee for the eflFectual 
carrying out of measures of an enlightened policy. But were there no 
other value in such an officer than the ,being the channel of communi- 
cation with, and of. instruction to, the working classes, on matters 
afieeting their health, his labour would be inestimable. 

27. But with all these advantages, it is by no means here intended 
to claim exclusive preference for medical men ; for even they require 
special study and experience to qualify themselves for the task,— the 
duties requiring as. much both ofspepal study and experience as any 
branch or department of medicine. As Duchatelet justly observes, — a 
man may have exhausted ntedical literature— he may be an excellent 
practical physician — an eloquent and. qlever professor ;> but all these 
acquirements taken in themselves are nearly useless in a Conseil de 
Salubrity like that of Paris. 

. To be useful in such a Board, a man must possess an intimate know* 
ledge of the habits of large communities, and of their various moral and 
physical inflnences; he must know the nature and condition of the Foil 
and locality — guided by an extensive acquaintance with natural phi- 
losophy. These and many other things he must know as it were by 
habit ; and I repeat that they are not, in our day at least, to be acquired 
from books. . 

28. From all that I have seen and read, as vrell as from the over- 
whelming evidence on the subject now before the public, I am led to 
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submit to tlie Commission tbe propriety of recommending^ leg^islative 
measures in respect to the condition of the habitations of tne poor, not 
only prospectively but retrospectively also. As justly observed by Dr. 
Soutbwood Smith, — *' Every reason which has placed the construction 
of the dwelling houses of the better classes under legislative regulations, 
or which can be suggested to show the justice and necessity of legisla- 
tive interference in this matter for the well-being of the public, apply 
with tenfold force to the dwelling houses of the poor.'' 

29. The legislature has already sanctioned and acted on the prin- 
ciple of interference in the dwelling houses, in respect to their strength, 
and the measures necessary for the prevention of 6res. I cannot sup- 
pose that it will here stop short, or that measures of far more urgent 
necessity in respect to health, morals, and comfort, will any longer be 
deferred, or allowed to remain in abeyance. The poor would receive 
this luterference as a blessing. All evidence goes to prove this* In 
any provision that may be made by the legislature for the regulation 
of buildings, it will be necessary to provide for the ventilation and 
warming of all buildings made to accommodate masses, whether 
hospitals, asylums, schools, or workhouses. 

30. To carry out effectively the necessary measures of sanatory regu- 
lation for the habitations of the poor, it seems necessary that all the 
greater class of rates should be levied on the proprietors, such as the 
sewers and water-rates. It will greatly tend to ensure cleanliness and 
order ; and the benefits derivable from such regulation would be felt 
not only in the private habitations of the working classes, but in those 
pest-houses so common in all our cities — the lodging-houses. The 
manner of street and house-cleansing is also very defective ; and the 
law which limits the power of abating nuisances to highways and 
thoroughfares should at once be enlarged and extended. It is sur- 
prising that authority to interfere in such matters should be altogether 
wanting in the very quarters where of all others it is most required-— 
in the courts, lanes, and alleys ; but such we find it everywhere. The 
Accumulation of refuse matter within houses,, for instance, is greatly 
more injurious to health than the same condition under exposure to sun 
jand wind, bad as this latter must be ; and such private nuisances ou^ht 
therefore to be even more effectually guarded against. This branch of 
preventive police, conducive alike to morals and health, ought to be 
strictly and systematically regulated and administered in all our towns 
and cities, 

31. Ventilation being second in importance to no other question 
affecting public health, demands, and I hope will soon receive, the 
separate and careful consideration of the legislature* Pure air is so 
necessary to life, health, and comfort — more necessary indeed than food 
itself, inasmuch as that, without a due supply of it, the best and most 
abundant food will give neither health nor strength, — that to ensure it 
in every house occupied by the poor — in every factory, workhouse, 
hospital, or other building made to receive numbers — seems a primary 
and imperative duty. When we reflect on the amount of suffering and 
death produced in former times in ships, barracks, hospitals and pri- 
sons, by bad ventilation mainlv, and on the sad effects now daily ob- 
served in the courts, lanes, alleys, cellars, and masses of buildings 
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erected back to back« everywhere to be found in our 'great towns, we 
shall perceive how necessary it is to adopt decisive and immediate steps 
for the removal of this enormous and pervading evil. 

Happily we are now in possession of means whereby not only an 
abundant supply of fresh air, but of warm air also, may be furnished for 
the use of the poor, at a vast saving in the expenditure of fuel. This, 
as observed by Dr. Southwood Smith, is a piece of knowledge capable of 
effecting a greater change for the better in the condition of the working 
population, perhaps, than any other single improvement whatever, be- 
cause there is no other at all comparable to it in importance capable of 
so general an application at so small a cost. Subserviently to freedom 
of ventilation, and to the admission pf light, I would call attention to 
the complaints brought under my notice, that the existing laws relating 
to the window-tax have operated most injuriously by causing passages, 
cellars, privies, closets, and roofs — the very places requiring ventilation, 
to be very generally without windows. It appears that when the law 
of the 4th and 5th William IV. gave freedom for the construction of win- 
dows, the sanction was very extensively used to the great satisfaction, 
comfort, and health of the inhabitants of cities and towns; but that^ 
when upon an unexpected leg^al interpretation, all the windows thus 
opened out were rendered liable tp taxation, they were very generally 
closed up, to the vexation and injury of the poor especially. Mr. 
Hickson asserts, that by an alteration in the law, which, instead of the 
present scale, increasing at an average rate of 8*. 3rf. for every window 
beyond eight, should assess upon the principle that every house built 
requires for light and air a certain number of openings in proportion to 
its cubic contents, and that these openings be paid for, whether they 
exist or not, would prove a great benefit. This would at once remove 
every temptation to defective construction; and after a house has been 
once assessed, Mr, Hickson thinks that the proprietor should be at 
liberty to make as many additional openings as he pleases. Thus, he 
considers, a great practical improvement may be brought about by a few 
simple causes, and without any loss of revenue, Mr. Hickson, in con- 
clusion, asserts, that aAer a long and mature consideration, he is con- 
vinced that his proposed alteration would, without the loss of a shilling 
to the state, confer a greater blessing upon the middle and working 
classes, as regards their habitations, than it is possible to obtain in any 
other way, or in so cheap a manner. Other means of ameliorating their 
condition may require local taxes or public grants, but here a great 
practical^ improvement may be effected by the stroke of the pen. 
Amongst the many evils resulting from defective ventilation, there is one 
with which the public is little acquainted, viz., its powerful tendency to 
counteract and oppose all the benefits derivable from medical manage- 
ment. But this is a truth without an exception ; and while such is the 
effect on the sickly, we find the same deleterious influence driving the 
healthy to the use of stimulating and intoxicating drinks, in order (o 
overcome the nervous depression occasioned by respiring impure air. 

32* It is quite indispensable on every account that supplies of pure 
water for ablution, house-cleansing, and sewerage should be at the dis* 
posal of the working classes ; for in this matter an injudicious economy 
affects the morals, habits of manliness, comfort, and health of the poorer 
classes, most injuriously. An abundant and constant supply of good 
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water will conduce more than any injunction, or other means, to foster 
a disposition and to create a habit of personal cleanliness, and thus lead 
to habits of decency and moral purity, beyond what might at first sight 
be deemed possible from such simple means. 

The water should everywhere, and in all tenements, even those of the 
poorest, be supplied separately to each house, and be kept on at high 
pressure; this is quite as easy as it is necessary to public comfort, and 
to the security of property, in cases of fire. 

** No previous investigation," says Mr. Chadwick, ** has led me to 
conceive the great extent to which the labouring classes are subjected 
to privations, not only of water for the puipose of ablutioti, house-cleans- 
ing, and sewerage, but of wholesome water for drinking and culinary 
purposes." This is quite true ; and such is the amount of injury, 
moral and physical, produced and kept up, by this very deprivation of 
an element — as indispensable for many purposes of life as the air itself 
— that no amount of amelioration in other matters, but which should 
leave this evil untouched, could avail for the benefit of the poor. Con- 
veniencies in supply of water must precede the formation of habits 
amongst the poor; indeed, we shall derive a very material aid towards 
a just comparison of the habits of different people, or of the inhabitants 
of different cities, by a knowledge of their relative supplies of water. 
It is an observation as old as Hippocrates, that — " it is necessary for a 
physician, when entering a city of which he knows nothing, to examine 
its exposure, the predominant winds, the seasons, the nature and eleva- 
tion of the soil, the quality of the water of which the inhabitants make 
use, and the kind of life they follow." 

There are many and grave objections to the present mode of supply- 
ing water to towns by private companies, such as their being arbitrary, 
irresponsible, and unaccommodating. They have also a strong interest 
against all improvements in the quality or the quantity of water, as 
engendering expense and diminishing profits; besides it is not a mode 
available for the inhabitants of rural districts or of small towns. Pro- 
fessor Clark, of Aberdeen, Mr. Hawksley, of Nottingham, and Mr. 
Thorn, of Greenock, have offered their very conclusive evidence against 
joint-stock companies, as compared to the town management; and 
they are equally agreed that no town can be considered as duly sup- 
plied unless the service is constant, that is, unless the pipes are kept 
constantly full, as in Nottingham under the able superintendence of 
Mr. Hawksley. Aberdeen, with a population of 70,000 inhabitants, is 
supplied by the Commissioners of Police, who are elected by the rate- 
payers. "The establishment of a joint-stock company," says Professor 
Clark, •' for the supply of a town w ith water, is establishing a monopoly 
of trading persons, having the power, without responsibility, of taxing 
the inhabitants for their own benefit.*' The profits in Aberdeen go to 
the revenue of the town, and nowhere else has the Professor seen any 
city in all respects so well supplied with water. 

Water according to the evidence of Mr. Holme, of Liverpool, might 
have been supplied to that city, through the municipal authorities, " at 
one-sixth of the present price; or, if we had paid the same price, a 
large disposable revenue would have accrued to the public local exche- 
quer, which would have diminished our taxation, or have enabled the 
authorities to have established public fountains, and had public reser- 
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voirs for the use of the poor in every locality." The competitions, too, 
as hitherto carried on, are wasteful in themselves, and burthensome on 
the public — three sets of water-pipes belonging to three companies be- 
ing sometimes found in London to pass through one street, and three 
enormous capitals sunk in the supply of one district, for which one 
capital and one establishment ought to suffice. In truth, what are 
commonly taken to be competitions in which the public interests are 
believed to be gainers, are in reality, and almost without exception, 
combinations against the public interests. It is thus with the water 
and the gas companies. The so-called rival companies sooner or 
later coalesce; they agree upon and determined the rates at which 
they will allow the public the necessary supplies of water and gas. 
Every new company that starts is soon found to merge in the old; 
and thus, in place of one original company or management, we have 
commingled twenty companies with twenty managements — the public 
paying the difference. 

33. Of all structural matters external to the habitations of the poor, 
sewerage is the most important; and with a proper attention to this 
latter, along with the internal requisites of fresh air and pure water, 
there would remain little else to repair which depends on authority. 
The evidence exhibiting the calamities attending on the absence and 
defect of sewerage, as well as that showing the advantages to health 
resulting from a complete system of underground removal of refuse, is 
so complete and so familiar now to the public, that nothing need be 
said in addition. Preparatory, however, to the enactments necessary to- 
wards a general and efficient system of sewerage, it will be necessary to 
require that every city and town be furnished with a complete and 
proved plan of levels. The absence of this simple measure, so necessary 
in itself and easy of reference, has caused endless confusion, loss, and 
disappointment. This preliminary step secured, there can be no diffi- 
culty in framing such regulations as shall enforce and ensure not only 
that house refuse but street refuse also, shall be regularly and speedily 
carried off by properly constructed sewers. There is now no plan, no 
order, nothing like a law of uniform operation ; the consequence is, that 
sewers are everywhere complained of as defective in number or plan, or 
both ; and nothing can ever secure a proper construction, fall, and supply 
of water for the purposes of flushing but a comprehensive and stringent 
legislative ordinance applicable to all crowded localities, and placed 
under the supervision of authorised and responsible persons. The 
custom now prevalent in many towns, of leaving courts, lanes, and 
alleys to be cleansed by the inhabitants, is highly objectionable. The 
duty is either neglected or most negligently performed. The truth is 
that this, like other matters of police, can only bfe effectually done 
through the agency of responsible persons regularly trained and paid. 

34. In respect to these cardinal points, as regards public health in 
towns — a proper construction of habitations, including systematic venti- 
lation — sewerage — scavengering — and a plentiful supply of pure 
water — the poorer classes are utterly without help. They can do no- 
thing for themselves. And let it not be supposed that measures of 
amelioration in these respects would be viewed by them as unnecessary 
or vexatious interferences : all evidence goes to establish the contrary ; 
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and I am satisfied that whatever legislative 'measures may be adopted 
will be received by them with the utmost gratitude, and as a real boon. 
In respect to the poorer classes, there is, as already observed, but one 
moving power — the legislature of the country — ^the prescriptive guar- 
dian of the public welfare; and I am thoroughly satisfied of the proper 
sense, on the part of the poor, of benefits conferred. 

35. The same gratitude will be felt in respect to the adoption of pro- 
per measures with the burial-places in our cities and populous towns, 
which are now becoming dangerous and profane — moral and physical 
pestilences of the first magnitude ; places, the sight and contemplation 
of which should cherish veneration, and all those tender feelings that con-< 
nect Christians with the dead, but which in reality shock the feelings 
and offend the senses; exhibiting scenes at once loathsome and appal- 
ling. The evils, moral as well as physical, connected with this subject, 
are now so well known, and have been so ably set forth by Mr. Chad- 
wick, that it is hardly necessary to do more than draw attention to their 
existence. 

36. In no town that I have visited, or that I have heard of, does there 
exist any public survey conprising the levels, whether local or general. 
It results from the absence of such preliminary requisite that structural 
arrangements of every kind, as to houses, the laying on of water and 
gas, the arrangement of streets, drains, and sewers, are conducted at 
random, without combined plan or uniformity, the operations going on 
in one quarter of a town having no reference whatever to such as may 
be in progress in other quarters ; and thus, in place of a simple, uniform, 
and comprehensive system, confusion, inconvenience, and loss of money^ 
both public and private, arise. On this head the call for the aid of the 
legislature is general. The evidence of Mr. Holme, of Liverpool, and 
of Mr. Hawksley of Nottingham, and of others, goes directly to this 
object. Besides plans of levels on a large scale, every town should be 
provided with geological charts, comprising the geology of the site of 
the town, as well as of the country around. Good maps of towns on a 
sufficient scale are also much wanted. 

I cannot too emphatically urge the utility, and, indeed, the necessity 
of constructing such plans, or the great public benefits to be derived 
from rendering the public mind ^miliar with the map. Nay, there 
ought to be in every borough and city a topographic and statistical re- 
port, carefiilly prepared, and printed at the town cost, to which the more 
intelligent inhabitants should have free access. The more this is done, 
and the more communities are made acquainted with the reason of the 
thing, and thus made parties, as far as practicable, to the improvement 
of towns, the more will it conduce to the benefit of communities, local 
and general. Ha.d such simple means been in common use in our 
towns, a thousand expensive mistakes had been avoided. 

3*7. Though no scheme of practical application has yet been pro- 
pounded for the conservation of town refuse, and for preserving rivoi-a, 
as the Thames for instance, from the contamination of sewers, yet, from 
the evidence of all the engineers, and the general interest expressed by 
numerous intelligent pers6n8, that something of this nature should be 
devised, I have no doubt that sooner or later some general system, 
having reference to the above important objects, will be framed and 
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adopted in our cHi^s and towns, apd so as amply to repay the cost of 
any means that might be used to bring the refuse matter to a situation 
convenient for disposal. 

The evidence of Dr. Southwood Smith on this subject, like all thai; 
comes from such an authority^is deserving of great attention, He re^ 
gards such means as affording a well-grounded hope that every town 
and village in the kingdom may be put in a good sanatory condition, 
by the removal of the grievous physical evils which at present oppress 
them, and especially the poorer parls of them. Dr. Southwood Smith 
*' has been unable to detect any fallacy '' in the evidence on this head^ 
and considers that the means of removing so great an evil " are within 
our reach." 

" When, for example, it is stated that refuse to the value of nearly 
double what is now paid for the water of the metropolis is thrown away» 
partly from the drains which are discharged into the Thames, apd 
partly from the private drains which are not carried into sewers at all, 
it is clear that the prevention of the disease, suffering, and death, which 
has been shown to oppress such large classes of our population, is quite 
practicable ; and that if measures are not taken to stop these dreadful 
evils, it is owing not to any insuperable dilhculty in the sutyeot, but to 
our own apathy and indifference»" To the question whether, under 
proper regulations, it would be found practicable to make the very re? 
fuse removed go far towards defraying the expense of constructing and 
managing the drains and sewers by which it is removed, Dr. South* 
wood Smith replies : — '* Yes ; and I think there is a reason for this ex 
pectalion, which has a deeper foundation than is apparent on a supeiv 
ficial view of the subject. There are certain adjustments established 
between the physical and the organic kingdoms, and between the 
two great divisions of the organic kingdom, which we should do well 
to bear in mind even in the most practk^al consideration of this mat- 
ter. We know that atmospheric air is equally necessary to the life 
of plants and animals, but that they produce directly opposite changes 
in the chemical constitution of the air: the plant giving off as excre- 
mentitious that principle of the air on which the animal subsists, and 
living upon that part of it which the animal rejects as excrementitious | 
while the animal, in its turn, restores to the air the principle which oon" 
stitutes the food of the plant, and subsists on that which the plant has 
rejected as no longer useful to it. In this manner these two great classes 
of organized beings renovate the air for each other, and everlastingly 
maintain it in a state of purity and richness. On this beautiful adjusM- 
ment depends this further principle equally as the foundation of all 
rational and efficient sanatory regulationsp— namely, (hat the very refuse 
of the materials which have served as food and clothing to the in- 
habitants of the crowded cityi and which is allowed to accumulate there, 
invariably and inevitably taint the air and render it pestilential — 
promptly removed and spread out on the surface of the surrounding 
country, not only gives it healthfulneas, but clothes it with verdure, and 
endues it with inexhaustible fertility. These are the great la.ws of na- 
ture, which are now well knows to us ) a due conformity with which 
would bring us health, plenty, and happiness, but which we cannot dis- 
regard any more than we can disregard any other physical law, withr 
out suffering, and perjiaps destrugUoOt" In conoliMlont I w^^ld 
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observe that this subject has not yet received, and I fear will not for 
some time, receive the attention from the public that is due to its im- 
portance. 

38. It mi^ht Bavour of caricature were it asserted that, in respect to 
the labouring poor, it is only when the infant enters upon breathing ex- 
istence, and when the man has ceased to breathe — at the moment of 
birth, and at the hour of death — ^that he is really well washed ; yet such 
a statement would not be so fnr removed from truth as may at first 
appear. To the great mass of the people, and from the dawn to the 
term of life, the bath, as an article of comfort, luxury, and health, is 
hardly known, even in name. Without entering into a professional 
disquisition on the functions of the skin, or on their vast importance to 
health, or on the necessity of attention to them, and to the purity of the 
surface of the body, I wouki observe generally, that to the neglect of 
all these is due the prevalence of very formidable diseases, by no means 
confined to the skin itself. When we consider the nature of the labour- 
ing man's varied occupation, and the violence of the alternate actions 
of his lungs and skin, during many of his most active operations, we 
shall at once perceive how much more he stands in need of the atten- 
tion here urged upon public notice than the man in better circumstances, 
and who is not thus exposed either to the violence of functional excite- 
ment, or to the extremes of atmospheric changes. Dr. Coombe's re- 
mark is perfectly just, that ** if one-tenth of the persevering attention 
and labour bestowed to so much purpose in rubbing down and curr>ing 
horses were bestowed by the human race in keeping themselves in good 
condition, and a little more attention were paid to diet and clothing, cold 
nervous diseases, and stomach complaints would cease to form so large 
an item in the catalogue of human miseries.*' 

But the advantages of personal cleanliness are not limited to their 
mere physical effects ; the sensations connected with cleanly habits be- 
ing justly observed by Sir Gilbert Blane to constitute some of the most 
precious gifts of civilization. " A taste for them tends to give a distaste 
to degrading and grovelling Gratifications; and the common saying 
that * cleanliness is next to godliness ' is founded on reason, inasmuch 
as it is conducive to moral purity as well as health and pleasure." 
With the knowledge of all these facts and circumstances, it is lament- 
able to think that, to the working classes inhabiting our great cities and 
towns, personal cleanliness is at present impossible. 

39. The observations of lay persons on questions affecting public 
health are of great importance; indeed, the experience of observant lay- 
men has not been sufficiently r garded by professional inquirers. But 
admitting its importance, there are yet some circumstances connected 
with lay evidence requiring that we should sometimes receive it with 
reserve. One of these drawbacks consists in the impression so common 
amongst citizens, that their city or town forms an exception to the rule 
of unhealthiness ; indeed, they receive any intimation to the contrary as 
an impeachment (sHgma is the term they use) of the character, moral 
as well as physical, of their favourite locality ; and so strong is this 
feeling, that men of the highest integrity and intelligence will be found 
continually to deceive themselves, and, unintentionally, they will 
endeavour to deceive others on such points. To such a dei^ree has this 
feeling arisen in some towns which I could name, that the immigrations 
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of labourers from neighbouring towns are adduced as causes of in- 
creased mortality, in utter forgetfulness that such immigration neces- 
sarily implies an accession of youth and manhood, health and vigour-^ 
conditions which, for obvious reasons, go to reduce the mortality of a 
town. On other occasions, we find them charge the buithen upon the 
various institutions for the supply of food and clothings workhouses, 
hospitals, and dispensaries, receiving only natives and residents of the 
town ;• — institutions the daily operation of which tend to prevent the 
spread of disease and mortality, have been cited as the occasions of 
disease and death. Even the proofs to be derived from statistical re- 
cord are frequently not sufficient to satisfy the prejudices of such well- 
meaning persons ; and it is curious to observe how very similar is the 
feeling here described with that of residexrts in soma of the worst known 
climates. The man who has been so fortunate as to live ont 30 years 
in Jamaica cannot be made to understand how it is tJhat Europeans on 
an average die there at the rate of 152 per 1000, or more than one- 
seventh of the entire number annually ; and the inhabitants of Sierra 
Leone, where the average annual mortality aittotigst British troops is 
483 per 1000, or nearly one half, will warn the stranger against a resi- 
dence, however short, in the Gambia. "You may live," say Ihey, 
*' long and well with us at Sierra Xieone ; but if you-go to the Gambia 
you are sure to die." In some years, as in 1825-26, 726 and 783 per 
1000 respectively perished within the year at Sierra Leone; but "the 
climate in eveiry instance is exempted from the supposition of being in 
anywise connected with the event." The delusions in both the foreign 
and domestic instances are the same : — they oi\ly diS?r in degree. 

But laxity and want of accurate observation is not exclusively con- 
fined to the lay community; for sometimes we have an ex4)rdium of the 
following character from quarters whence a more exact information 
might be expected : — ** This town I coaaideri upon the whole, one of 
the healthiest towns in the kingdom.^' Agaia, of another town like 
the last most unhealthy, we have itrepprted, that '^ the general condition 
of the town is comparatively healthy : at the present tin>e it may be con-> 
sidered in a very healthy state." 

It is but justice to state, however, that, in general,- throughout the 
entire extent of my personal examination, I found the medical witnesses 
alike intelligent and humane. 

40. The most cursory reference to the condition and habits of life of 
the working classes must satisfy any person of the immense advantages, 
moral and physical, that must accrue to. the inhabitants of closely-built 
towns by the establishment of public parks, play-groands for children, 
and gardens, like that presented to the town of Derby by Mr. Joseph 
Strutt — a noble gift, and a most noble example ; but one which few 
persons have the means of imitating. The necessity, however, of some 
general measure on this head seems now to be very generally received 
and impressed upon the public mind, for, without such provision, we 
should soon, though the rapid increase of towj^s, behold masses of the 
labouring people reared from infancy to mature age without once 
breathing in an open space, or once enjoying the refreshment to be de- 
rived from exercise in the green fields — an unnatural and cruel position, 
but a state that even now holds true of great numbers in all our large 
cities. Whoever would desire a practical illustration uf the necessity, 
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on moral grounds, of the recreative measure here urged, need only to 
visit, on Sunday, any of the lanes, courts, and alleys of every large town, 
and they will there find quite enough of the scenes already described, 
as well as the ** bartering of fowls and dogs, and so on," not to speak 
of juvenile depravation and deljnquepcy, to be assured of the necessity 
of presenting to the laboiiring classes ^ome inducement to other and 
better pastime. 

41. The complicated injuries caused by the Lammas tenures in Not- 
tingham, Coventry, anc} indeed in every towr^ that is ajfectec^ hy them, 
are such as to demand serious legislative interference. A privilege, de- 
clared to be " in itself pearly valueless," but which, in its operation, gives 
rise to such dens of misery as the lanes, courts, and alleys of Notting- 
ham—that opposes a barrier to the jpstextepsioi] of a town in ^py direc- 
tion — demands a serious re-consideration, with a view to remove the sad 
abuses arising out of it. 

The manner in which this great evil has been sanctioned from gene- 
ration to generation vicould of itself afifofd sufficient example of the 
neglect and inefficiency of the existing system in sanatory affairs. Here 
.has been an evil of the first magnitude staring the authorities in the face 
for ages ; and yet, so far as 1 know, or have heard, no one individual 
has ever made any effort or appeal against it: on the contrary, I have 
heard of many stout resolutions to resist every attempt at a just or use- 
ful disposal of these lands. 

But whatever plan is adopted* and whatever measures may be taken 
with these grounds, there can be no doubt that, with due regard to ex- 
isting rights, the throwing them ^open, and the giving access to them 
for bpilding accommodation, for parks and exercising-grounds, would go 
far — perhaps further than any single measure besides — towards empty- 
ing the courts, lanes, and alleys of such towns as Nottingham and 
Q)ventry. By s^c\x a measure the ppor would be led to believe that 
their condition is considered with a kindly interest by the legislatuj^e ; 
and in every senses moral and physical, such a measure would produce 
the best effects. 

42. 1 have said nothing directly on the influence of morals on health 
— a large and pervading subject — on which, however, it is proper to 
touch, because it is proved by every day's experience, that, in the large 
majority of instances, immorality and its consequent diseases are h^t the 
results of physical destitution or depression. IJow commonly do we 
find that the deep and protracted di>tress of mind which necessarily ac- 
companies aggravated states of bodily suffering, produces that diseased 
action and re-action— that riciprocal moral and physical disturbance— 
which, sooner or later, destroys the balance of health. It is this double 
action that is tearing up the nervous system of the operatives — that 
system which, from its highly endowed sensibility, receives the first im- 
press of every morbific cause, whether acting primarily on the mind or 
the body. The more impressible character of the nervous system in 
females, rendered less apparent by the passive fortitude of their pature, 
and by their greater power of endurance, comparatively, brings upon 
mothers, and through them upon their offspring, a mass of suffering 
greater even than that which afflicts the more complainant father. 

I am here stating important circumstances that have come largely 
under my observation. I have no desire to excite useless sympathy. 



Jt^M^m^ qf MoraU on PublU JBhaitb. I31 

It is proved that> by lowering the power of the nervous systeip, the 
mind is broken down even more rapidly than the body. It is proved 
that so long as the physical powers are depraved and depressed, there 
can be no hope of moral improvement ; and these facts, open to the 
observation of all, ought to be sufficient. There is one other general 
observation I would here offer on a subject bearing pow^rfqlly upon the 
question in hanc], but regarding which the public at l^rge is possessed 
of hardly any information ; I refer to the great influence of diet on the 
moral no less than the physical eonditiqn of the working classe^. 

That an ill state of the general habit — a deterioration pf all the func- 
tions of the body — and a susceptibility to the impression of contagion, as 
well as all the other exciting causes of diseftse-^are induced by » scant, 
or by an exclusively vegetable diet, may be known to many. But what 
I would here especially call to notice is, that the moral habits of action 
and thought, the sentiments, and character, are seriously involved in 
the present system, and in the question of diet; and that it never yet 
has happened th^t m^n living in the manner of our town population, 
and reared almost eidusiveiy on vegetable food, have been other than 
depraved in mind ; irregular and vicious in imagination, in proportion 
to the reduction of the physical powers; irresolute; and ibcapable of 
defending themselves from insiiU or oppression. 

The history of certain ceuntries, and of different religious orden^ is 
demonstrative in proof; and I fear the evidence may now be found in 
various of our cities and districts in England, so as to give to this ques- 
tion a national importance: indeed, we need go no further than the 
statement of Sir James M'Grigor, to th^ etfect that, ^' of men reared in 
large towns, about 47 per cent." of the army reoruits are " medieaUy 
rejected.*** 

* The following questions were submitted by Mr. J. R. Martin, for the coasiden- 
tion and reply of Sir James M'Grigor, the Dircctor-Geiieral of the Army Medical 
Department ;— 

1st. Befervin^ to your experience, have you observed any marked difibfencei, 
and what, in the physical and moral qualities of lecruits enlisted in to^ns as 
com|>ared to such as enlisted in the agricultural districts? 

2nd. Are there any differences observed, or reported upon, as to t^ motal cha- 
racter and physical capability for foreign service of the two classes ? 

3rd. Have any observations o? reports been made on the relative duration of 
service of the Iwo classes — the townsmen and the agriculturists^ 

4th. What proportions per cent, out of the two classes referred to, and received 
as recruits by the recruiting-serjeants, are rejected as nnfit for military 
service P 

5th. Of the two classes, townsmen and countrymen, what proportion per cent, 
of each attain to forty years of age in the army ? 



Hf plies of Sir James 3P6rigor, 
My dear Sir, Army Medical Department, 22nd December, 1843. 

With reference to your letter of the 10th instant, containing certain queries 
concerning the comparative merits of the recruits raised for the army in towns and 
in the agricultural districts, I beg to state in reply : — 

1st. That it is a matter of tvery day experience that the physical and moral 
qualities of the country recruits are of a much higher order than are met with in 
men who have been reared in large towns. 

In the former, the bodily and constitutional powers are in general much greater 
than in the latter. There is much less proneness to disease in countrymen, while the 
power of withstanding the inroads of sickness is in them considerably greater; and 
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In conclusion, I would state my conviction, formed on the experience 
acquired in my recent as well as previous investigations, that tlie health 
of the population is materially lowered, and the duration of life, espeei 
ally among the poorer classes, shortened, by the existence of the 
numerous and complicated evils now found to prevail in all large towns. 
The result of my inquiry confirms me in the opinion so frequently ex- 
pressed by persons with whom I have been in communication in the 
several districts, that such causes are, many of them, capable of removal 
under the existing laws, but that an effectual and complete remedy can 
only be applied by an alteration and amendment of the laws. 

they are far more capable of enduring the fatigues and privations to which soldiers 
may be subjected than recruits of the latter class — ^in whom the stamina have been 
at best but imperfectly developed, and whose general health has been depreciated by 
the nature of their occupations and habits — impure air, want of proper exercise, and 
the many debilitating and morbific influences iuseparably connected with the condi- 
tion of artisans in large towns. 

2nd. For these and similar reasons, there exists a marked superiority, both physi- 
cally and morally, iu the capabilities fyr foreign service of the country recruits over 
those possessed by townsmen; in proof of which! may submit the following extract 
from my ' Sketch of the Medical Histoiy of the Army in the Peninsular Cam- 
paigns:** — 

" Of the classes of society from which soldiers are recruited, I believe it will be 
found that, cat. par.^ tradesmen and manufacturers, particularly those of large towns, 
are soonest ewept away by the fatigues and disease of an army : and that those 
who have followed agricultural purtiuits are the most healthy. For example, 358 
recruits joined the 7th foot in Portugal in 1810-1811 ; 201 of these were artificers 
and manufacturers, and 152 had followed agricultural pursuits. In the course of a 
few months 122 of the foiiner died, and 62 of the latter: the proportion being 6 out 
of 10 in the former case, and 4 out of 10 in the latter.'' 

4th. As the nearest possible ap2>roximation to accuracy, it may be stated that the 
proportion of men of the two classes above referred to, enlisted by recruiting parties 
and medically rejected, is— of countrymen about 20 per cent., and of men reared in 
lari;e towns about 47 per cent. 

3rd and 5th. There are no Returns or Reports in this department which enable 
me to answer Queries 3 and 5 : the two classes under consideration being groufied 
together in the observations having reference to age and length of lervice in the 
Army. 

I remain, &c. 

To J. R. Martin, Esq. (Signed) J. M^Grigoh. 

&c« &c. 

* London Medico-Chirurgical Transactions, vol. vi. 
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REPORT m th6 CONDITION of the CITY d/ YORK. 
&t Jam£s Smith, Esq., op D£anst6n. 



Houses, 5958 ; population, 47,779 ; deaths, 2 '4 per cent. ; excess 
in number of deaths in 1841, 160; average age of death, 35 
years 9 months ; average age of death of adults, 56 years 9 
months ; proportion of deaths under 5 years to total deaths, 
3l'3 per cent. 

TflE city of York is situated on the river Ouse, a tidal river. The chief 
portion of the city is within the ancient walls, which in the olden tinie 
were surrounded by a fosse of considerable extent. The older and 
principal part of the city stands on the eastern side of the Ouse, sloping 
from the river's edge, with a gentle acclivity, and reaching a summit 
about 300 yards from the river^ and from thence gently declining again 
into the general flat of tlie valley. The Foss, a small river coming from 
the east, and intersecting this division of the city, joins the Ouse by ti 
lock, which has the eliect of obstructing the natural flow of the stream, 
renders the river in a great degree stagnant, and causes the floods to 
inundate a considerable extent of the site of the city in that quarter. 
The flow of the stream of the Ouse itself is obstructed by a weir, placed 
across for navis^atibn purposes, kbout five tniles below the city. The 
watets of the Ouse overflow a portion of the site, near the niargin on 
both sides, causing great loss, distress, and ill health to the inhabitants of 
the region. The city seems to have been placed in an extensive marsh, 
probably for defence in the olden times. The walls still remain of the 
original height, alid so far shelter the city from the winds which blow 
towards the city over an extensive plain on all sides. But in calm 
weather they to a certain extent obstruct the ventilation ; and it is found 
that the streets and courts immediately under the walls are the least 
healthy. 

The ancient fosse at the external base of the walls has been for 
many years fliled up, and the soil has been partially underdrained. 
I perceived, however, that the ^escape of the water in rainy periods 
is but slow, and towards the west the ditch has been less perfectly filled 
and drained, so that water stands over part of the surface at all times, 
and a mass of rushes indicates the presence of much under-water. 

The streets are ndrrdw, in many places curving and irregular, and 
the lateral streets and lanes are very narrow and ill ventilated. An 
important improvement was effected some years ago by opening out a 
roomy market-place in the middle of this division of the city ; still there 
remains a great mass of very confined streets and courts. The chief 
slaughter-houses are in the very middle of this division, and a more 
confined and fllthy locality I have never seen. There is no means of 
thoroogh cletmsing the back premises, and the consequence is, a constant 
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unwholesome atmosphere all around. The division of the city on the 
western side is far less extensive, with narrow and confined streets, and 
many very damp and filthy alleys and courts. In the southern corner 
of thi!% division is the locality where the plague and other pestilences 
of former ages generally made their first appearance: here also the 
cholera first appeared in 1832 ; and at the present day fever is seldom 
absent. But for a more elaborate and scientific account of all matters 
relative to the sanatory condition of York in past ages and in the present 
time, I refer with peculiar satisfaction to the very able Report by Dr. 
Laycock, given in the Appendix to the First Report. The Report of 
Dr. Laycock, besides displaying much erudition, science, and industry, 
furnishes a long series of sanatory stalisticts, embracing irresistible 
proofs of the progress of the sanatory condition of the population of the 
city, as the drainage of its site, and of the surrounding country proceeded, 
accompanied by better cleansing, and, I have no doubt, a better system 
of diet. This Report furnishes, also, from an ancient and aristocratic 
city, a view of the generally careless and inefficient workings of the 
public authorities during a long period of time, and shows that on several 
occasions, when disease became excessive, and the men in power and 
the better classes in general became alarmed for theif own safety, they 
gave some attention to the undrained and filthy condition of the localities 
and abodes of the lower classes, and made some temporary efforts to 
remove the evils ; bnt that no sooner had the impressive period of 
danger passed over than the drainage and cleansing were neglected as 
before ; that not only were the old places left in their former condition, 
but even where new dwellings were from time to tin>e conistructed, 
no measures appear to have been taken to erect them on higher and 
drier sites, or to prevent the recurrence of former evils by systematic 
drainage and cleansing. The general progress of improvement in the 
country has induced a rather better structure of houses for the working- 
classes : they are still, however, defective ; and the sewerage and the 
arrangements for dungsteads and privies are pretty much in the same 
state they seem to have been in 100 years ago. 

York has not for many years been much extended-— at all events in 
no ratio to the extension of most of the manufacturing towns ; yet its 
slow. increase does not seem in any degree to have led or enabled the 
authorities to give attention to the improvement of the condition of the 
streets, courts, and dwellings of the poorer classes. From the statements 
in the Report of Dr. Laycock (which is the Report assented to by the 
best-informed local officers), as well ag from my own observations when 
I perambulated the city, and inquired into the sate of the sewerage, it 
appears that the general main sewerage is imperfect ; and as to court 
and house drainage, there is none except in connexion with some of the 
houses of the better classes. 

The aspect of York, as seen in the principal streets, is tidy and 
pleasing^ and the streets, though narrow, are well kept ; not so, however, 
the more retired and densely crowded parts, which have the same damp 
and filthy character as in all the other towns. 

The supply of water is defective in quantity and in quality. The 
supply is not constantly on ; branches are not carried into every dwelling ; 
and the water being pumped directly from the river, is, in periods of 
flood, very brown and muddy, with an earthy taste ; nor is the altitudinai 
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pressure sufficient for extinguishing fires in the higher houses, or for 
cleansing purposes. 

The smoke nuisance is not very great at York, though some steam- 
enj^ines erecCed of late years on the west bank of the river have been 
complained of. ' None of the furnaces, so far as I cnuld learn, have 
arrangements for consuming the smoke, and the chimneys are lower 
in hein^ht than steam-engine chimneys generally are in other town.s 
whereby the smoke is thrown more upon the houses in their immediate 
neijrhbourhood. 

There is a nuisance of considerable extent arising from large dep6ts 
of dung, chiefly on the margin of the Fosse. These dung-heaps belong 
to "muck-merchants," who there mix the various qualities of 
matter collected; and which are permitted to ferment, in order to 
improve their appearance for sale. All around those heaps are pools 
of stagnant filthy water, and a most noxious effluvium is constantly 
emanating from an extensive surface. 

The extensive vale in which York is situated is generally of an alluvial 
clay subsoil, the thorough under-draining of which has as yet made but 
little progress. The original swampy character has in a great measure 
been removed by the surface-drainage usually accompanying cultivation ; 
but that complete and uniform dryness of the soil which follows thorough 
draining properly executed does not at preseht exist to any extent. Much 
of the land is flooded in periods of heavy rain, and misty vapours are 
seen hanging over the fields after much rain. Independent of the 
mischief to health caused by an atmosphere Inaded with damp, there is 
a great amount of heat carried ofl^from undrained lan<l by the invisible 
evaporation which is constantly going on, and the heat of the sun is 
absorbed for hours and days by the evaporation of the water retained on 
a portion of the surface. The extent of open ditches necessary for the 
ordinary surface-drainage retains a large amount of stagnant water, 
which more or less loads the atmosphere with vapour, frequently of a 
miasmatic character, whereby diseases of various types are engendered 
and promoted. In some of the flat clay districts of Scotland, fever, agues, 
and rheumatism prevailed much before the introduction of thorough- 
draining, where open ditches and surface furrows were rife ; but since 
thorough under-drainage has been introduced, and the ditches or main 
levels have been laid with conduits, and covered over, the inhabitants 
of those regions are full as healthy as those on the dry mountain-side. In 
the former condition of the drainage, these regions were in the autumnal 
months often covered for some hours with a dense fog, whereas, in 
their present condition, fog is never seen there when it does not generally 
prevail in other places. The profits to be derived by agriculturists from 
thorough drainage will induce in due time its universal adoption ; and 
there is no estimating the extent of the beneficial effects it will produce 
in the improvement of the general climate of the country, the effects of 
which will be equally felt in large towns and populous districts, if not 
counteracted by imperfect drainage and sewerage, and by a filthy 
condition of the immediate locality of the towns themselves. 
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REPORT an the CONDITION of the TOWN of KINGSTON- 
UPON-HULL. 

Bt James Smith, Esq., of Dbanston. 



Houses, 8136; population, 41^130;* excess in number of deaths 
in 1841, 449 ; average age of all who died, 28 years ; of adults, 
52 years 5 months ; proportion of deaths under 5 years to total 
deaths, 42*8 per cent. 

The town of Hull is situated at the confluence of the rivers Hull and 
{lumber in the East Hiding of Yorkshire. The site is upon a nearly 
flat surface of ground, a similar feature of surface extending for a distance 
of at least 10 miles to the eastward and north. The soil and subsoil 
are of a strong alluvial clay of considerable depth, resting upon the 
chalk formation. The general surface is about six feet above high 
water-mark of spring tides, the spring tides rising from low water to 
a height of about 18 feet. 

The river H umber stretches along the west-by-south side of the 
town, and the distance across to the opposite flat land of Lincolnshire 
is above a mile. The Hull is a small river, coming from the flat country 
to the eastward, and approaches the H umber towards its junction, 
nearly at a right angle, passing through the southern section of the town. 
The Humber falls into the open sea of the German Ocean about 16 
miles to the eastward. The town is Unsheltered from the winds on all 
sides. Hull is a seaport of considerable antiquity, and there are ex- 
tensive docks in the interior of the town from which there is a lockage 
into the Humber. As in most old towns, the streets are somewhat 
irregular, crooked, and narrow. The houses in the principal streets are 
high, having in general from four to Ave flats. Mapy narrow alleys cross 
from one street to another through the blocks of building, and those 
generally enter from the streets through closely -covered ways. Many 
of these alleys lead to and in some cases through small courts in which 
better classes of people reside, such as the families of the masters of the 
smaller vessels, and the mates of the larger; and it is remarkable that 
in those courts enclosed on all sides by large blocks of tall houses, and 
accessible only by long, narrow, and in most cases fllthy alleys, yet, 
having a well-flagged surface, aiid being kept very clean by scrubbing 
and washing, the inhabitants are in general remarkably healthy and fresh 
looking. It is very pleasing, after having passed through a long, narrow 
and fllthy passage to And yourself all at once in a court of from 20 
to 40 feet square, or oblong, with a paved area washed as clean as the 
deck of a ship. The doors and windows of the dwellings are all as tidy 
as possible, and the windows have all clean muslin screens. In these lo- 
calities the people are intelligent, cheerful, and civil. 

The principal streets have Covered sewers of considerable dimensions 
under the middle of the way, which discharge into the Humber and the 
Hull. The tidal water flowing into the sewers causes considerable 

* This is the amount of population in the Superintendent Registrar's district, 
which comprises nearly the whole of the town of Hull, and up^n which the rate of 
mortality is calculated. The Borough contains 65,670 inhabitants. 
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obstruction to the fre^ flow of the sewer water, promoting deposits of 
ihe^ffrosser matter held in suspension ; bat it has been airanged that 
water can be made to flow into some of the sewers froni the docks with 
considerable force at low water, and, this beio^ regularly applied at 
intervals, those sewers are kept in good condition. 

The surface aiid sewerage water is in general conducted towards the 
sewers in open channels, and these channels in most cases have a 
tardily flowing stream of dirty water and flith exhaling most offensive 
and noxious gai^s. During high- water of spring tides the water 
pervades the whole of the sewers and drives the foul air from the area 
of the sewers into the atmosphere of the streets through the open 
gully-holes which are placed at intervals to admit the water from the 
surface. These cohstatit commiinications from the sewers to the surface 
of the streets, permitting a stream of unwholesome emanations from 
the putrid matter in the sewers to flow into the atmosphere, which, 
mixing with the air breathed by the inhabitants, greatlj deteriorates 
their general health. 

The surfaces of the principal Greets are paved with whinstone or 
granite blocks and with bbulders, and are tolerably smooth and even, but 
still there are inequalities and hollows from neglect of the sunken and 
worn stones which hold pools of water in wet weather. The foot-ways 
are mostly flagged, and are tolerably smooth. In many of the streets, 
however, there are no foot-ways, and the open channels of the streets 
run along by the walls of the houses. Many of the old cross streets are 
without sewers or under-drainage of any kind, the filthy water flowing 
or being too often stagnant in open channels. In many of the more 
recently- formed streets there is neither sewerage, paving, nor macadam- 
izing of any sort; the whole surface is broken and rough, retaining the 
water that falls from the clouds, which becomes putrid, and the 
nuisance is in many cases greatly aggravated by the slop- water and 
filth thrown from the doors and windows of the houses. 

There are many vacant spaces of ground remaining to be built upon, 
which are lefi, in a totally neglected state. The surface is in general 
low, and full of hollows retaiuing water; and all sorts of rubbish and 
filth are from time to time thrown down promiscuously, without any 
regard to evenness of surface ; nor are any of these spaces under-drained, 
so that, from the tenacious nature of the soil, every drop of water is 
retained dpon the surface. The greatest nuisance to which Hull is subject 
is that arising from a great extent of open ditches which surround the 
town and cross through several sections of it, receiving the sewage water 
from many localities, and containing at all times a mass of filth, decom- 
posing and emitting bad smells and noxious gases. These ditches 
have hitherto been perpetuated in a great measure from the circumstance 
of the division of the site of the town into different districts, and 
these being under different authorities as regards the drainage and 
sewerage, one of the authorities refusing, to all the others, liberty to 
carry these channels for sewage through theiir territory, although it is 
in the best direction for fall. Typhus fever and, in some cases, ague 
are more frequent in dwellings near the margin of those open sewers 
than anywhere else in the town. The drainage of the agricultural 
country oh the north and east of Hull is but indifferent. The great 
levels for carrying off the collected surface-water are by no means well 
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arranged, and they are kept in very bad condition. The thorough 
drainage of the general snrface for agricultural purposes has been as yet 
but very partially accomplished, and the consequence is that there is 
a very extensive exhalation during wet periods, and for some time 
after, which must be more or less hurtful to health. Such drainage 
is not of course immediately under the control of the town authorities, 
but they might use their influence in inducing the owners and occu- 
piers to drain. The great benefits and profits, however, to be derived 
from thorough draining for agricultural purposes, are now becoming so 
generally known and appreciated that the parties for their own interest 
will most likely within a few years have the whole drained. 

Another very marked and extensive nuisance in the town of Hull 
arises from the accumulation of the dung and filth taken from the 
dwellings in the town which is mixed and assorted, and laid up in 
dep6ts within the precincts of the town. The dung thus laid up often 
remains there for some time in the hands of the muck-merchants before 
being sent off to the farmers. Hull is known to be remarkable for 
having the greater part of the refuse? and filth of the town carried off 
from the dwellings regularly, with the exception of that which is kept 
in private yards, each privy and ash-bin being cleaned every second 
day at furthest, and all except private ones twice a-week. Upwards of 
400 people, including assistants, make their living by gathering muck 
from privies and ash-bins. Each muck-gatherer has an assistant, and 
in some instances a couple of boys : they go with a cart drawn by a 
small horse or donkey. The cart proceeds along the street stopping 
at the entrances to alleys and courts, the dung-gatherer with his 
assistants having a basket or bucket into which they put the ashes, 
vegetables, and other refuse, and the night-soil which they take from 
small ash-bins, most commonly situated under a privy-seat, so that the 
urine and the moisture of the night-soil are absorbed by the ashes, 
and the whole becomes a mass of good consistency, the moisture pre- 
venting the ashes from blowing away, whilst the ashes prevent the 
moisture from running. These bins in general have a bottom of flag 
or smooth firm earth, so that with a broad shovel the whole of the 
matter is easily cleaned up : the bucket is then carried to the cart and 
emptied into it, and another filling is gone for. The time during which 
the muck-gatherers are permitted to work is from five in the morning 
till eight; and during that time they carry, on an average, 230 buckets, 
150 filling a cart, making 10 cwt. of muck. This each carries to his 
private yard, generally situated in the outskirts of the town, though 
sometimes in the interior. There the muck-gatherer assorts and mixes 
the dung to suit his customers, and disposes of it as soon as he can to 
some farmer or to some large muck-merchant or agent, who ships it 
for Lincolnshire or for some other farming district to which it can be 
water-borne. The price got for the prepared dung is about 3^. per ton, 
which affords the gatherer about 14^. per week, after paying for his 
assistants and horfe. Taking the wages of the muck- gatherers with the 
wages of the assistants, and the cost of carting, &c. at 12^. per week 
for 400, there will appear a weekly cost of 240/., being annually 
12,480/. In some cases, by agreement with the householders the 
soil is permitted to remain for two or three weeks. A very low grade 
of muck-gatherers called "snatchers" go about during the night or 
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at very early hours and carry off occasionally such as has been left 
over. Thus a corrective is kept up to push the regular muck-gatherers 
to do their duty. 

The general taking away of the ashes, privy-matter, and house-refuse 
frequently diminishes in a considerable degree the amount of filth and 
decaying matter usually found in every corner of large towns; still in 
many parts of Hull are to be found some very filthy courts and alleys. 

Most of the slaughtering-houses are in the midst of the town, in a 
long narrow alley passino: from the main street to a parallel street at a 
considerable distance. Those slaughtering-places are very confined, 
and generally have a muck-yard attached, which is filled with the 
offal, dung, and blood, taken from the animals, and most offensive 
effluvia are constantly flowing from the putrifying masses; the bloody 
matter, moreover, flows in streams along the open channels towards 
the covered sewers in the streets. Cows and pigs are kept in many 
places. 

The scavenging of the streets is under the superintendence of the 
Surveyor to the My ton Commissioners, and the Surveyor to the Scul- 
coats Commissioners, and is upon the whole done well to the usual 
extent in such towns, but is far from reaching that state of cleanliness 
which is attainable and which is essential for the health and comfort of 
the inhabitants. 

The police force in Hull is in a very efficient state; but they have 
no power to enforce the removal of many of the nuisances, and there is, 
in consequence, no thorough supervision of such matters by the police. 

Most of the houses occupied by the lower classes in Hull are of the 
same description as those similarly occupied in all old towns, namely, 
the houses not occupied by a higher class in former times^ with some 
^odern erections built in some vacant spaces previously occupied. 
In the arrangement of these, little attention has been paid to the health 
and comfort of the inhabitants. There are no cellar dwellings in Hull, 
the rise of the tide so near to the level of the general surface of the 
streets preventing their adoption. 

A better class of cottages have of late been erected in some places in 
which more attention has been paid to the important points. The most 
recent and most improved are let off in oblong courts open at one end to 
the street and generally closed at the other by a wall, and in some cases a 
dwelling. These courts are from 18 to 20 feet wide, well flagged on 
the surface with a fall towards the centre, where there is a covered 
sewer to receive all the surface and slop- water through openings grated 
over, or covered with a stone perforated with many small holes. A 
row of stand-pipes for supplying water is arranged along the middle 
of the court. No carts are permitted to come into these courts. The 
dwellings are arranged on each side, have a living-room below of 
from 14 to 15 feet square, with a little scullery in one corner at the 
back, and a very small back court in which there is a privy fitted- to 
receive the ashes, &c., which are removed daily by the muck- 
gatherers : up-stairs are two small bed-rooms. Those houses are 
occupied by artisans and the better class of labourers. The buildings 
are of brick with slated roofs : the floors of the living-rooms are 
flagged, and there are no luider-cellars. Some houses of the better 
class lately built have close sewers from each dwelling communicating 
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with a maio sewer, but still havins^ to discharge the water from the 
main sewer into one of the open ditches formerly mentioned. There is a 
lack of fall, and the filth is accumulating' fast in the sewers without any 
means of clearing it out by water. The sewers will have to be opened, 
and the mud must be taken out with buckets at great expense, and with 
much annoyance to the neighbourhood during the operation, I was 
informed by medical men, that fever frequently followed in the neigh- 
bourhood the opening of such sewers. 

The prison situated in Sculcoats was most unhealthy until a proper 
sewerage was introduced, and trapped water-closets were adopted : now 
fevers are of rare occurrence. 

The schools, of which there are several, seemed very well conducted, 
and are generally ventilated to a considerable extent, though not so 
Sculpletely as is desirable ; at one poor-bouse school in the parish of 
comcoats, I found the rooms low and ill ventilated, the play-courts for 
the children undrained and full of water, and the privies in a very filthy 
state ; and I learned that the bpys were obliged to clean them out occa- 
sionally. There was evidently a great want of supervision. 

The supply of water is deficient ; but an Act has just been obtained 
for procuring a greater supply : much contention has existed between two 
.parties in the attaining of the Act, the one contending for having the 
water from one source and the other from another. It is now believed 
by persons competent to judge that the source whence the water is 
being procured will afibrd water of a good quality, and there will be no 
difficulty in carrying the water into every house, and in keeping a con- 
stant supply at high pressure. 

The evils arising from want of powers and from the want of a full 
and steady exercise of the existing powers, are obvious in Hull, as 
in other places; and the multiplication of surveyors and other officers 
causes trouble in carrying on the ordinary business, as well as in 
preventing improvements; and the expense is high, whilst the service is 
inefficient. 

Connected with Hull there is an instance of the practicability and of 
the advantages of consolidating the collection of rates, as given in the 
evidence of Mr. Fox, printed in the First Report* 

There are public subscription-baths in Hull, which are much fre- 
quented by the middle classes ; and also, on Saturdays and Sundays, to 
a considerable e^itent by the lower classes. 

Large cotton works were erected in Hull some years ago, which 
give employment to a portion of the young population, and especially 
to females of all ages. The works seemed well regulated, and are 
heated and ventilated in the usual manner followed in cotton factories, 
but by no means so complete in this respect as is desirable. 

A few rows of cottages have been built at a little distance for the ac- 
commodation of a portion of the people. These cottages are not very 
well arranged, and are very untidily kept with the exception of a few 
^IwelUngs. The ash-pits and privies are too much intermixed with the 
dwellings. The situation low, and damp, and badly drained. 

Hull, upon the whole, as a seaport town, is respectable as to cleanli- 
ness, yet far from the desirable standard. 
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REPORT on the CONDITION of the TOWN of HUDDERS- 

FIELD. 

By James Smith, Esq., op Deanston. 



Houses, 4873; populj^tiop, 24,000; excess in number of deaths 
in 1841, 266; average age of all who died, 27 years 3 months; 
average age of adults who died, 52 years 5 months ; proportion 
of infant deaths under 5 years to total deaths, 40*3 per cent. 

The town of Huddersfield, in the West Riding of Yorkshire, is situated 
on a bank of land, rising from the valley of the river Colne : only a 
small portion of the town reaches so low as the river. The fniddle of 
the town is about 150 feet above the level of the river; the upper part 
about 200 feet. The aspect is towards the south and west. The sur- 
rounding country consists of valleys and rising grounds ; and on the east 
and north-east, the surface rises rapidly to a considerable altitude above 
the town. The rocky formation is chiefly gritstone and freestone, of the 
coal formation, covered, in some plapes, to a considerable depth, with a 
bed of tenacious clay ; so that, so far as regards the drainage of the 
general surface, it may be considered impervious. The surface of the 
surrounding country is in an undrained condition, at all events not 
thoroughly drained, and therefore may be considered to refaiu upon 
the surface much of the water falling in the shape of rain, thereby 
causing chilling exhalations and fogs : nevertheless, from the sloping 
nature of the surface, the bulk of the water flows rapidly off, whilst the 
prevailing and most salubrious winds are freely admitted, and thereby, 
so far, the situation of the town is favourable to a healthy condition of 
the inhabitants. 

This town is peculiarly situated, as regards some parts of its local 
government. The whole of the land on which the town stands be- 
longed to the late Sir John Ramsden, and now belongs to his son, a 
minor ; under the guardianship of trustees appointed by his father, the 
whole power of arranging the streets of the town is retained for the pro- 
prietor. The late Sir John Ramsden did much for the ample width 
and proper arrangement of the streets; and, upon the whole, they are 
well arranged, of ^mple width, well paved, or macadamized. The 
main sewerage has been attended to. At the time of the cholera, the 
trustees agreed with the inhabitants that a sewer should be provided 
in every street; but owing to some misunderstanding betwixt the 
parties and the Board of Surveyors, the plan was not carried out. 

The greater part of the town is of recent origin, and almost the whole 
of the houses have been erected on the sufl^erance of the lord of the 
manor, and without any agreement or lease, the parties building rely- 
ing upon the honour of the family of the superior. In a few instances, 
proprietors of house property have had their premises taken possession 
of by Sir John Ramsden, for purposes of local improvement ; but, in 
every case, a fair equivalent has been paid. Such want of tenure facili<- 
tates the progress of improvement, when under the care of a i^ise, enter 
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prising, and honourable proprietor, but is liable to many objections, 
and could not be maintained in large communities. The management 
of the affairs of the community of Huddersfield is committed to a Board 
of Guardians and a Board of Surveyors, elected by the rate-payers. 

There are in Huddersfield many un paved streets, many without 
sewers, and a considerable extent of damp and filth in the streets, courts, 
and alleys ; and, in such localities, fevers^ and a lower tone of general 
health prevail. 

The private courts are considered to be beyond \h^ jurisdiction of the 
authorities, and the cognizance of the police; and, although in many 
places crowded with pigsties, filthy and extensive dunghills, and open 
privies, they are permitted to remain a nuisance to the neighbourhood, 
and excessively injurious to the health and comfort of the inhabitants 
themselves ; and, although each individual complains of the nuisance 
caused by his neighbour, he refuses to remove the nuisance caused by 
himself. EflTorts are now making by the Board of Surveyors to ex- 
tend the sewerage, and what is going forward is well executed, struc- 
turally ; but, from the want of siifficient fall in some of the cross streets, 
there will be a tendency to sludge up with mud; and no means are 
provided for directing, from time to time, a sufficient current of water 
through the sewers to clear them out. The sewers are here deeply 
laid, and are cut partly in the rock, partly in stiff day. The depth has 
had great effect in laying dry some low-set houses and cellar-dwellings, 
at a considerable distance from the drains, which were formerly either 
damp or subject to flowings of water over their floors. This shows 
the great efficiency of deep under-draining in rendering dry the sites of 
houses. 

The streets and roads of Huddersfield that are fully formed are 
paved with gritstone blocks, and in many places are macadamized ; and 
the streets, especially the paved streets, are well kept on the surface, as 
to smoothness and cleansing. A system of washing would suit well 
on the streets of Huddersfield, from their smoothness, and from having 
a considerable declivity. 

Some experiments were made by attaching a hose-pipe to one of the 
service pipes at a fire plug, and jetting it upon the street, and over the 
front of a building, (the George Inn) : the front of the inn was well 
cleansed from top to bottom, in about 15 minutes, and the streets and 
pavement, to a considerable extent, were well cleansed in an equal 
period of time. The expenditure of water was not ascertained, but 
from experiments made elsewhere, as to the quantities discharged in a 
given time, and with a given pressure, through a nozzle of an equal dia- 
meter, it was estimated that 80 gallons were discharged per minute, or 
1200 gallons each quarter of an hour. 1*200 gallons would cost 
about 4c?., and allow 2^:?. for labour; the cost of washing the front would 
be Qd. Taking again 1000 yards of streets cleansed from one point in 
15 minutes, the cost would be 6<:?., that is including establishment 
charges and everything. Under ordinary circumstances, a common 
scavenger will sweep over 1000 yards per day, at a wage of 1*. Qd, 
Taking into view the more thorough cleansing by water, it will be seen 
that streets regularly cleansed by water would not be more dirty at the 
period for cleansing than streets being swept are at the moment each 
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sweeping has been just completed. The thorough eleansing effected by 
water would diminish in an immense degree the continued exhalations 
of damp from the surface of the streets, after a period of rain, and 
would cause a great saving to the inhabitants, by the diminution of the 
quantity of mud carried iuto their dwellings by the feet of persons 
going in from the streets. In dry periods, the quantity of flying dust 
would be greatly diminished, and the expense of the ordinary watering 
of streets would be wholly saved. 

At the Huddersfkld Infirmary, I found a marked instance of the in- 
fluence of bad sewerage in promoting fevers. A new house had been 
built some years ago for the infirmary : every pains were taken in the 
structure to provide for ventilation ; but the drainage was executed much 
on the usual plan : sewers were carried under the passages of the low 
flat, to receive the water from the water-closets, from the scullery, and 
from the baths, and the sk)p-closets of the upper floors. A drain was 
carried from the building at the back, towards the front, passing round 
one end of the building, and going along a lawn in front, to a sewer in 
a street about 6Q to 70 yards distant. The structure of the drain was of 
the usual style of dry $t4>ne building for drains, without cement, and of 
course pervious to water and air. The sewer water was thereby per- 
miUed to pervade, to some extent, the adjoining soil, and the gas ge- 
nerated by the decaying matter in the drain, passed through the soil into 
the atmosphere, so that bad smells were continually fell in the house, 
lind in the open air, all along the line of the drain ; and fever was 
^seldom absent from the house. After some timre, it occurred to the 
^odjcal attendant i\\»i the effluvia from the drain must be the cause of the 
<9ConUmied fever, and of a difficulty found in the cure of surgical cases. 
'SThere being some old coal workings under the site of the building, it 
.was suggested to make an opening into the workings, and to discharge 
»ihe sewer water into them. This was accomplished, the bad smells 
« were, no more felt, and the fever ceased to prevail, whilst surgical cases 
jproceeded generally in a satisfactory manner. 



REPORT on the CONDITION of the TOWN of LEEDS. 
Bt James Smith, Esq., of Deamston. 



Houses, 33,902 ; population, 168,000 ; deaths, 2-7 per cent. ; ex- 
cees in number of deaths in 1841, 1169 ; average age of all who 
died, 23 years 4 months; of adults, 51 years 1 month; propor- 
tion of infant deaths under 5 years to total deaths, 46 '9 per cent. 

"The town of Leeds is situated on the right and left banks of the 
river Aire, a navigable river in the West Riding of Yorkshire. The 
town lies chiefly on a slope of considerable acclivity, running towards the 
south-east from the margin of the river. The substrata of the site of this 
part of the town are of the coal measures, and the surface covering is a 
tenacious clay of several feet in depth, the rock coming near the surface 
in some places. The general character of the subsoil is retentive. On 
4he opposite side of the river> stretching towards the west, there is an 
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%it«tis!V6 ffftt, dh #li]ch ft considerable extent of bnildlti^ hd» in )«t« 
liihes bUen er^^led, and the ehief extfendidn of the town is now taking 
pUkce III that direetioh. Here wt^ the Holbeck and Hunslet districts^ 
'IThis ^ki IB traversed \fj two brooks (the Holbeck and Hnnslet), which 
fbriti the natnral maib s^ewerd of the district : in these ttio fldTw of 
uteris, however, retarded by various artifkial obntrtictions which cause 
fre^nent overflowings of the groand^ and at all times retain masses of 
putrescent matter in the channels of the brooks. The natural flow of 
the rlier Aire is obstructed by Weirs placed across Ibr navigation tind 
itt?n purposes 5 tHe obnsequttlce «if which is, thatHhe water of the riwl" 
!^ kept Wry mtiCh Vf\ stilt pools, and tiie lo^er l^treets; and hooses o& 
the margift ftre ffboded occasionally. Some water^courses fot mlH pnV* 
)pl(^es, Called ** the Gftlls " p»,ss along a considerable distance near ^tt^ 
i«§rgln of the tiver^ Cansmg floodings and deihp. ^The obstrucUonife 
fn the river hate &lso the eflf^t Of overflowing the dntleta of the Holbeck 
hlfd Hliiuslet brooks, and consequently the whole natursd draino^i an«l 
^e SJ&Werage flowing into these brooks, is obstructed. "^ in 90nie pkcee 
the banks of those brooks have been raised above the fetel Of th« ad- 
^lOihg general surface, causi lig damp frnd preventing a proper sewerage. 
th a df^lriet so flat and extensive as this, there are no meaosof obtahnitig 
% ^fect drainage and sewersge WithoOt a Wvatn level brought ifrom a 
Ibirer point of the riveh 

The Igehentl arran'gfcfment of the Streets and alleys of Leeds is in 
^ older pftris very hitich as tn all old townS, somewhat irregular and 
'fiariroW'; bttt, fortunately for Leeds, the mfeirt street is of ample width, 
1h?i^^, *s I was tol*, from a practice of the olden time, of having 
l^ens ihfroht iX the housed, the^reaof whidk basin later tim«s 
beWi added to tfie street. The streets runWhig paraM to the river 
are, however, harrowy crooked, and ii^regulbr. St¥eets more recently 
formed *re hiore fHn()le in width, and there Are taat*y very«heerf«i open 
■gtreef j^ whfere the better Classes re^^iHe. The lower cliiMses here, ifts 
elsewhere, inhabit the less eomfbrlsfble imd less he'allhy toeal^ies along 
both sides of the Addle .Seck,^ a stream which intersects the eastern 
division of the town, and which is obstructed by many weirs and 
bridges ot^ Nmtted openings, and by tiie encroachment of buildings on 
its bed. ""'A great number of dye-houses and other manufactorfes are 
erected on the niargih, aid Inten^rsed ^ffli these art h number of dwell- 
ings which, from the damp and tire pestilential effluvia arising from the 
decaying matter in the bottom of the Beck, combined with the smoke 
and fumes arising from the various Wbtks^ are iro'St u'nheafthy. ""But 
)by far ihe most unhelal thy Idealities of Leeds art Close squares of 
houses,' or yards, as tliey aire called, ^tifch have been erected for the 
accomfnodatibii of working people. **SbfAe of those, though situated in 
comparatively high ground, are ahrleSs fh»m the eiicloied strueture, aind 
being whdHy unprovided with any form of Udder-dratnage, or oonve- 
nienc<e, or arrangements ftrr cleansmg, are one mass of damp mi'd Mlli. 
In sofne instances! found Cfellars, ot Wnd^r-Tooms, Wkh fw^rti two' toaix 
lochias df tratcY sf^diilg over the ^mrs, anti putrid from^ Its^ atagtlatk^n 
fh 6^e eas^, frpi^ t'eeeivittg/lite so&k^e of the slop-water stendnnrg fn 
pools in the i^tr^etadjoiniiig^ The ^shi^, g^rbifge, aifiJ fiUh of all kinds are 
thrown from ftA doors im^ velM«#i)0f the hott^s (ipO« the mrfeeo of 



to stmtis and let^mte ? Und in ftdttK^ da9e», wb«re a g&f tory of etitnmotf 
has b«(n «t«eted for the inhabitantg of the sedobd floor, the Urbole 6( 
the slops y^d fihh are thfdwia over thi g«iU#ry in front of the house* 
fa«neath;^nd as the ground is often sloping^ towards the do(»« of the 
lower dwellings, they are inandated wiih water and filth, and the poor in* 
habitants are placed in a miserable and unheaiUhy eonditkin.«<nie privies, 
as lisual in siieh situationif, are few in proportion to the nutnbvr of in* 
habitants. They are open to view both in fironl and rear, are invariably 
in a filthy condition, and often remain without the removal «f any portion 
(tf the filth for six montha -^be ftselingrs of the people are bhinted to ail 
seeming decency | and from the eonstantly oontaminated state of the 
atmosphere, a vast amount of ill health prevails^ leading: to listkssnessy 
and indaeing a desire for spirits and opiates; the oombined influenei 
dfthewhol^ condition causing tnneh loss oftime^ inereasing poverty^ 
and terminating the existende of many in premature dfeath. Mr. Baker^ 
a mtKlteal practitioner of Lteeds, dind for many years one of the eontieili 
published a ftw years ago a treatise on the Vital Statistics of Leeds^ 
going v«ry fully into this subject, and he has demonstrated very dearie 
dnd undeniably^ from faets observed during a long ttmidenee, the evil 
efibets of bad ventilation^ bad drainage, and deficient supplies 6f water. 

ySfany of the streetsi alleys^ and couru are Unpavedi and sotne paved 
in a very imperfbet manner* They are t»ll of mts and hollows holding 
water and filth. All vaeant space! of building-ground ere left undrained 
and Unenclosted, and with linlven surfao^s ; and in many cases tiie slo|^ 
Water fVom the neighbouting dwellings dmins Into them, creating ettem 
siva ponds of filthy water. All sorts of rubbish and filth are thrown 
upon these vacant spaces, and tbey become a wide field ^ deleteriaus 
Emanations. Pigsties are fi^e<]^ently i^rected upon tlmnt, itnd they ar^ 
used as depots for dung by the nmck-g^^thererst No eognixanee is taken 
of Uifeir condition by the police. 

An the Holbedc'and Hubskt districts the streets have b«en laid off 
without re^^nce to the best lines for drainage, and no systematic plan 
of drainage has been arranged* The rivter and the brooks overflow 
tkmy portions of this distrint in rainy periods t ^nd eren in dry . seasons 
the drainage is so imperfect as to leave stagnant pools of water hi many 
of the streets and ^ourt^ ; and t^e houses havi«ig in general been set 
down without re(brt»n<;e to any fixed levels^ tlhtt low«r floors of many are 
as lar under the surface of the ground as to be €Oiuinualfy damp. The 
g^atiiT number of the streets <sre nnpaved, and consequently of nwevisn 
i^r^ee^ fnil of ruts and hollows holding wwter \ and as from th« want 
6f ptof et sewifrage there are no honse-drains) the slops and refine fttim 
the hou«i»8af« thrown upon the mrfheeof Uiestt^ets^ whfchare in many 
places th6)«by raised some feet above the orij^nal Hvi^y^ All over thia 
dfstrtcl thfe dunghiil:^ ush-pits, and ^vies bate boen set down Wtthioiit 
an)^ orders in tome piaets enci«a:ching noon the stt«ets ; and 4a the tmsf^ 
thfi^fiHh o^n covering almost ttie Xvholef a^a. 

^h« slai3gh«ef4yonses at Leeda^ aselse^het«)«ii^ asoUPpee of nu^sant^^ 
Th«i« is a want of dnui^igis want of wat^, and w^mt of allbiem«eg«la*' 
tions for cleansing. 

^' Th^ main sewerage (of ^ne tt^Wn lis lAnperfeet^ Tii^i% iii% i^Wem in a 
ffWrof 4ha pdneipal 6t>eeiSv but Att 4he gii^at^r hi^mber of i^r^ieis Mid 
aMeyifcihora is m> pruvni^n^ #haleve¥i^drM^ag^ ^$^£^t«»^. Th« inalii 
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Mwers are defeotive in posHion and defective in stmeftiire ; Uiey diaobaiy^ 
either into the river or into the Addle Beck. The water is ofleu set bade 
into the aewera by Boods; and the groas matter in the water, ainking 
and sludging by the aides of the river, forms sources of much annoyance, 
and contaminates the atmosphere. Immediately after the passing ef 
the late Improvement Act for Leeds, steps were taken by the Mayor 
and Council for having a general survey made relative to the 8^verage» 
which was ably executed l^ Captain Vetch of the Royal Engineers; 
and a plan was furnished by him of a superior character, providing for 
the complete sewerage of all the streets, alleys, and courts, and carrying 
the main sewer clear of the river. Provision was made for carrying the 
accumulated water into a main covered sewer to a distance from the 
town, where it was proposed to prepare it for agricultural purposes. 
An attempt was made to execute a part of this plan under the resident 
surveyor, who at the start conunitted a blunder amoun^ng to two feet in 
the level of the first sewer he attempted, which caused an extensive stag- 
nation of the water. ^ The council of the borough, under whom he acted, 
hecame alarmed at the want of success, and stopped further procedure. 
Sometime after, with a new coundl, a proposal was made to follow out 
Captain Vetch's plan. '1 was present on one occasion for nearly six hours 
listening to a debate on this important subject^ and much was sdd to 
satisfy me that such Court acting alone, was most incompetent forjudging 
and determining on such matters. "The chief theme of the speakers, in 
opposition to the adoption, of the phin of Captain Vetch, related to 
what they very erroneously supposed to be the means of saving the 
pockets of the rate-payers, with very little regard to sanatory results. 
The mover and seconder were the on) y parties who supported t he motion 
for adopting Captain Vetch's plans. ^ A counter motion was made and 
carried to consider a plan by their own surveyor, which plan waa 
more calculated to save outlay than to insure efficiency. The main 
sewers by this plan w^e intended to discharge their waters into the 
river at several points as heretofore, therdby continuing the polUition 
and losing the benefit of the, sewer-water for agricultural purposes. 
The application of sewer-water for agricultural purposes being in some 
degree a new subject, new at all events to the councillors of L^s, their 
inattention to that point is less to be wondered at; but the complete 
sewerage of the streets and alleys, and carrying the diaeharging point 
of the main sewer \a a distance from the town, aie points which almost 
all can judge of and appreciate* Vk careful economy in the expenditure 
of public money is most necessary ; but health and capacity for labour^ 
and even the comforts of^ a large la^uring community, are now proved 
to be means to the preduQtion of weaUi; therefore even to adopt 
inferior and incomplete plans for public works is a miseoably narrow^ 
sighted and false economy indeed^ whilst it inflicta on .the poorer 
classes an amount of su/Fering and misery not to be estimated in pounds^ 
shillings, and pence. Those who» from whatever motive^ obstruct the 
progress of such ijpoprovements as tend to the advaneetneot of the 
moral and physical cQoditipn of their fellow ateu, incur a heavy responn 
si);>ility of the waste of life as well as of money. .1 

' The recent Improvement Aot for thjo town pf Leeds has been drawn 
with a greater desire to improve the condition of the working claases^ 
and the general health and comfort of the inhabitants of all classes, than 
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iias been shown in any other Improvenient Act which has come under 
my notice, and the details are more founded upon right principles, 
and more minutely givenUbhan has hitherto been done ; still there is a 
want of completeness, "^ut it matters not how ample the powers con- 
firmed by an Act of Parliament may be, or how complete and perfect 
soever the detail, if the executive be not so arranged as to be effective 
in carrying out the law. This can only be attained by a board of limited 
number, rendered independent of immediate popular clamour, though 
amenable to public opinion, well officered, and under some general 
supervision and control, as well to urge as to restrain, and whose intelli- 
gence shall, from constant and extensive experience, be ripening with 
theadvaucement of the general improvement of the age. 

*4lie benevolent institutions of Iiced^, for the amelioration of the suffer- 
ings of the poor and unfortunate, are numeroos and well conducted ; but 
as in disease, and poverty and wretchedness, as in all evils, prevention is 
of more importance than amelioration or cure, so should the efforts of the 
intelligent, the benevolent, the rich, and the powerful of a community, be 
directed to the root of the eviU Remove all apparent physical causes 
of ill health and dbcomfort — ^remove the morai pest, ignorance, by 
giving timely and complete education in that simple class of substan- 
tial and practical learning which is best fitted for the working classes, 
and promote as far as possible a frequent and kindly intercourse by 
the middle and higher classes, with the bulk of the working people. 
Go into their streets, and their alleys, and their courts ; form a per- 
sonal acquaintance with them ; notice their little excellencies, gently 
reprove their rudenesses; magnetise them, if I may so speak, with the 
contact of a better class of manners ; engage their sympathies ; let them 
know that a gentleman has sofler and kindlier attributes than those of 
the necessarily stern magistrate, strict master, and driving manufacturer, 

^ou may in the outset meet with some disagreeable individuals, some 
taunts, some insolence, — ^but persevere; and as your intercourse in- 
creases, you will sotten down all jealousy, refine all rudeness, and gain 
the confidence and affection of the many. I may state that, when the 
object of my investigations was understood, I was well received by the 
inhabitants, and so will all be who go with the like errand, 
v^ntil, however, the localities of the abodes of the working classes 
Are rendered more approachable to the higher classes of their fellow citi- 
9Eens by the removal of the many disgusting objects of sight and smell 
which abound in every quarter, it is in vain to expect that any useful 
intercourse can be maintained. I learned that a few clergymen and 
missionaries, and occasionally some benevolent females of the middle 

' dusses, made transient visits to the abodes of the sick and the wretched ; 
but I eould not find that any general intercourse was anywhere main- 
tained, or that any heed was given by those benevolent visitors to any 
attempt at the amendment of the deplorable association of filth and 
malaria in which the poor people were left. It seems that they in- 
variably rushed from the disagreeable and disgusting locality as soon as 
tlieir labours of charity were completed. The removal of the surround- 
ing disorder they deemed as not in their province ; though in reality 
even the evils they came to mitigate might, in a great measure, have beeu 
prevented by a timely attention to the removal of the primary causes. 
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Mofitea, 7,d46; pop«latft>n, 130,164; deaths, @*4 per cent.; 
eM«8s IB na<ni*er pf dMtIn 4ii 1841, «§6 ; STcrage a^ of death^ 
20 years S montlifi ; ^ ft^dlts, 50 years T moTrtlis ; propfyrtton 
•f 4«atli« ol iflfaata «nd€F§ years to total deaths, 50*8 per cenf. 

The town of BrQ.dfprd Js ^iJjjat^d }^ aq irrjWfular yalley 10 tb^ W^» 
RUjiirig of Yorlj^ire. J^ ^treaj», called Bradford 8rnpjk^ i^^rsefi^the 
lown, and, from /obstructions to the free floiY of tjie w^ter i^ its Q»tiir<4 
channel^ \)y the erection of pijll-dams ^nd the enc^p^^meut of bi>«i$e«» 
it fre(jupntly pverflows the lower part of the town, causing mi^jfi hf^¥m 
in the cellars and loiyer floors of shx)pp Vnd dwellings. There f« au^r 
cient fall for tfee Pjatjjral drainage if it was not sp ^b^jgct^ed. fhft pri^ 
cipal part of tjtie t.owQ stands on a slej^ hiUrside^ running tQjifrards $.\^ 
east. The e^stent^ upon 4 level with the margin q£ ^ hrookt ia \pfif 
but narrow. 0^ the west th« town rises also iipoi^ ^ hill-sid^ of cp9@)r 
derable steepness. Thp main streets are narrow and coo^ne/iji, lu^ m§ 
towards th^ summits on ho\h sides. Some of t|xe smaller cross $tree|9 
are extreinely ^teep, so that in jca^ny places the moijBture fvi^ tbo 
dpnsrsteads of th^ upper houses dr^kins into )1^ cellars of ti^ hm»M 
beneath. 

In or>e. street, wher^ sojme bouses qf a better class have beea ^ik» 
the one rising above the other on the ste^p, the ^sAMgft of Uie upfff 
houses falling in upon those below, caps^s constant ill heaiih to ^ w* 
habitants, and fever is seldom abseiit from the locality. Ij^iue thlj^ 
locality, in a low cellar, 1 found ^ wopl-comfoer, with his fiunily. H» 
told me he had formerly live4 bi^ the heightSi in a dry sitii^ion, wheif 
he and his family enjoyed 91 fair sbare pf gOjOfl health; but th»^ sinois 
they came to Hve in the cellar, tbey have been visited with Aauph «ick[* 
ness. He said he had come to that hpuse for cheapues^s of ran^; aip4 
I was able tq show him^ by reclioniiig up ^U the loss of wages ir^ip the 
sickness of himself ^nd family, which ke detailed to me, that he wm 
a loser to a greater ampupt than the whole rent of the Jiealthy house he 
had formerly occupied* He said hf saw the force of what I said, |Ln4 
declared tbat he would loo]^ out for a house better situated. Qsm 
beneficial effect of giving th^ pjsople ^rept^ intelligence, by a 100*11 
complete and propter education, would he Xo enable them to 9p!pvecis4f^ 
the importance of placing themselves, as far as possible, in locatitiefi 
favourable lo health. 

The general state of the surface of the streets pf Bradford is respeotr 
able, but ip most of the inferior apd cros^ streets ehiefly inhabited by 
the working classes, the condition Is quite otherwise^ ^ew of those ai^ 
paved at all ; none of them properly. }n spme streets a piece oi paving* 
IS laid half across the street, opposite one ipan's teoemen|^ whilf^ 
his opposite neighbour .content^ himself with 1^ flight covering of ao4 
engine ashes thi-ou^h which the native c)^y of the subsoil is seen fHh 



tas -ms, with unequal surff^p^, a^^ ppo]8 pf «lQ[^y^t^f |«^ ^1{|^ m 
^ >le all over the surface. The dung-heaps are found ^^ ;^mi|4 
anc*®^ ii> th§ streets, and qpe^ priyies are seen jp ipany 4ire4}fins. 
i^piFge swill-tubi^ ^T9 pWc^4 '" YJ^rio^^ places by pi^g-rfee^er^ for cqi|f^t» 
-il^g the refuse from ^ femlHes, (qj vfhich jthify pay iij spriig p^s«^f|rg^, 
lef. to ^(2. per ii^eel^. 

THq m^ia sewerage of the to^y a )|p fjeea y^ry jjpfectiyp, bpt soiyif 
movement has been ipade of late jn ^xeqating sqvfie sewers iji ]t>etter fpr|^ 
in some of ^heprippi pal streets. The cl^jpf sewerage, if jsew^rage jt can 
be called, of the jpfepor striepls fLj\^ qf {)fe co^rf s. js in ppei^ ph^iii^els, ^^A 
fropn the roi^gh apd unequal S^pfapj^ of |!he ptjre|5ts, th^ pow is (a^dy, an4 
the ^ho|p soil is . saturated with^^J^ag^ 9[<**^r* . TJ'^ W^*P s^w^r^ are disi 
ch^rgjed pitjier in^o th^ h^pojs oy intf^ fj^e Jpripinu^ or ji^in of apanaj whi^fe 
runs into the lower part pf |h^ ^WA« T^e ^ater of this b^sin. is often §0 
charged wi^ depayj^^g matter, th^t ip hot w^atbier hubblps pf su)phuret|f 4 
hydrogen ar^ icot|tini)a!iy W§if?g to .th^ siirfapf ; .and sp ifi^ch |§ thf 
atmosphere ipaded with that ga.3* ih^t ^^^hrP^^e^ and otl^r m^f riflfi 
of silver l)ecom9 li^lack in the ppcJf/^ts of t^e ^prknien pmployed ne^r tbf 
can^. Th§ ateqch is ^0|n,e|^i^^ very strp^, apd fevers prey^ij pfi^if h 
all arpi^pid. f akJ4g Hm ff^^eraJ CQji^lilq^ of BradforiJ, J arn pJbJig^ 
to pfo^pw^ ii tp })e the.mo^t ^j^hy ^^W i yl^^^^^i ap4 J f^^M 
see no .sypiptoms pf »ny ^ipproyjefneQit jn thje mpr^ recjent firrang^m^p^ 
for th^ ahod^s pf jibe wp^)<ipg pla^s, fh& scfivenging pf ihji 
street^ is bfit ipdiffer/^nUy dpiie, wd a depoj^for receiving thp ^/?»Ffi|f? 
ing of th^ str^e^ aad other iilth Jhas be^n es^^bjish^d IR the vei?f 
rear of the Cpurt House where the ai^tboritips meet. 

Tb^ jchjef sjaugbjtgr-house is jn the P7i44]fi of the tpwp^ n^i fpW« 
a most decided upisance tp jts itnm^diajl^ neigbVourbop4« Tb? ^W^* 
age is defeptive, an4 Jhe supply of yf^iex for plp^fi^iog pap^ dpfi^ 
ci^nt. 

The supply pf water for the ipjia^itaj^yts j^ very Jimite4 j ^ut ^ ^ 
has ju^ beep obtained fey ^ jpipt ^tjo/ck compaiiy fpr procuring f 
better supply. J^i present a gr^at part of the towp i$ spppiie4 PY w^ej?,» 
carrier^, whp bring the watejruppp carts ;an4 uppp /Jpnkeys, and ch^fgl^ 
a halfpenny for three gallo^^s, whi|[Ji 1^ ipps^ e?pj^psiv;e, /especially tp 
the popr inhabitaul^, and fprce^ ^ ecjonqmy jn th^ use pf this ly^pfl 
important ^l^nt)ieut highly ji^urjop^ to health, cl^nU.o^psss, apd po^nfpr). 
In the lowiBX part of th^ town I fouad a butcfe^r using water frp.^ 
a well fteely in his premises, th^ effect ,pf ifrhich yva^s, th^t f^} disagf:e&t 
able styejl w^ removed; and the facility and quickiaesa with whicbh§ 
cleapsed the wMeof his plac^ anxi the ^agg^,^ pavpment jn the strei^J 
in f^ont of hi^ premises attracteid fny special attention. I estiniaj^^ 
froip" his pp^ratiotts that a street, 607jB/Bt widfB fipd one milp long, coplji 
be tjxoroughly washed fpr 7*-» including cost of water» charged at sup^ 
price aJ9 it can be fuinished fpr almost airery where. 

Mr. Cipugh. town clprk and clerk to the pommissionersof Higbwajft, 
who takas pharge of ^he streets and sewerage, has givpn in ^ v,ery 
excellent paper po the§e s^bjepts, an4 shows clejirly the want pf ^ 
proper system pf naanageipent. ^r. CJoiigh's report wiU be found ia i}m 
Appendix. 

The schools in Bradford are in ©eneral well conducted, an4 W4^m 
cases the school-ropnas are well ventilatpd: upon the who)e, f^m 
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seemed too limited an extent of school accommodation for ro \wtge a 
community. 

• More has been done in Bradford lowards the diminution of the 
smoke nuisance than in any other town which I have visited. Most 
of the extensive manufacturers have applied some one of the many plans 
for consuming the smoke of their steam-boiler furnaces within the 
last three years; and I Was informed that at one time the whole of the 
plans worked with more or less beneficial effect; but at the time 
I visited Bradford the greater number were out of order, some from one 
cause and some from another, and volumes 6f dense smoke were seen 
pouring out all over the tdivn. On inqairy, I found that some of the 
apparatus were rendered ineflfective by the breaking of a connecting 
wire, and some by warping of the iron plates from esrtraordinary heat ; 
whilst all admitteci that their respective fbrnaces worked well for rai^ng 
steam by all the different plans, and that there was an undoubted saving 
of fuel from the use of the smoke-'btirning apparatus varying from 
5 to 20 per cent. ; but that from ignorance, carelessness, and some dis- 
like on the part of the men employed as stokers,— ^from some small 
ftdlures in the apparatus t<4)ich there was Jiltlfe care to remedy, — from 
the want of some practical method of proving the neglect by technical 
evidence so as to bring ihe defaulters to -ptinislifiientj^-rrom the want 
of proper police arrangements and authoritative provision by officers 
responsible for taking measures *fbr the protection of the piiblic, not- 
withstanding the actual and undoubted general saving of fuel by the 
manufacturers by a better coimfposltion which dimiiiished the smoke, the 
regular working of the opf>arattts was not generally effected; and that 
which was proved to be prac^ar) and beneficial was left unregarded. 
In the course of the examination of these places, and uiider my personal 
communication with the maAuBicturfers,itw«s too ftiequenUy observable 
that many of tliem appeared to consider that it was not enough to prove 
that they did not lose money by the bettfer consumption of their fuel 
and the consequent diminatidn of 'the smoke/or that they had some 
small amount of gain; inany appealed io tMnk that it most be 
shown that the gain was so large as to make it ♦*w6r!fi the while" 
in their own estimation to be at the trouble of this change ; no 
account being taken of the inconvem'ence and loss to which they 
subjected their neighboifrs x>t the surrounding population by the soot 
which they spread about them. As an instance of the difference between 
a smoky and a comparatively clear to wn^ I no ay, mention that a thrifty 
man at Hull, who had lived at Leeds, which suffers very severely from 
the excess of smoke,;statBd ^that .he fe(«ld he. requked orte^tllird 
more of washing at Leeds, than at Hull to keep his linen equally clean. 
Siniilar household observations have been made by persons who have 
resided in the neighbourhoods of ill -regulated furnaces and in towns com- 
paratively free from them: There was expressed generally a belief that 
until some authoritativfe supervision shall be established, there can be no 
practical improvement dbl&irtiB.d. tn a town of such extent as3radford, 
the immediate supervision liifght be pfaced in the hand's of the. police of 
the place, or, in the event of there being no police; in the Hands of one 
or more special officers' afi|k)ifttedTdi' the putpose. As to a practical 
method of ascertaining the« amoitnt of smoke, iseveral have been 
au^esied. The t)nly pracaeablci mode of lascertaining th6 degree of 
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sBioke iasiuiig wbieh I have yet met with is that of having the repre- 
sentation of various degrees of shade printed in a book .from a copper 
plate or lithographic stone, and theise being numbered, each policeman 
or other watcher to have one of the books in his pocket; and 
taking it out when lie sees smoke issuing improperly, he could at once 
fix on the number nearest the appearance of the smoke^ and could give 
evidence accordingly. It matters not what laws are enacted to cure 
this or any other evil* unless a practical mode of detecting transgres- 
sions be adopted, and arrangements be- made and persevered iu for a 
constant vigilance, with an interest for detection given to the office rs» 
and with a steady supervision over the whole. The police officers of a 
town are the best agents for ohs^ving and Informing; and in peculiar 
localities, and under peculiar cimumBtances^ local observers could be 
appointed, with a smaU weekly allowance ovear and above the premium 
for detection. 

The factories for the worsted manufacture chiefly^ seemed well regu- 
lated, and the children are healthy-looking. The wooI*combing is ad- 
mitted to be a very unhealthy employment. The wool^combers assort 
the wool ckuefly in an apartme&t of thdr own dwelJiug. The work is 
done over a fire of charcoal, which sends forth volumes of carbonic acid 
gas, and the work«people are obliged to keep their windows open in all 
weathers to prevent, or to mitigaie, the evil efiecteof the gas. They 
are roasted to perspiration oa one side, wad have often a current of cold 
air rushing upon them from the window. They look pale and cada- 
verous, and are short-lived, &w reaching 50. years of age. Their 
roasting employment and exposure tolhe earbonio acid gas gives them 
a desire for spirits aud opiatts^ . and it is probable that the frequent 
free use of these may have some oonsiderable share in shortening their 
lives. In some instances, where they have been brought to work 
together in factories, their health has been improved^ and their habits 
have beoome better, regulated. 

When trade is go<^, the working people of Bradford make good 
wages, and they live, well, so i&r as eating and drinking goes ; and many 
have a taste for good: clothing aiMi good furntUure in their houses, and 
save a little nuHiey ; hut the great bulk '* make U)e day and way alike 
long." Many of the dweUings^aie built by buildiiig clubs composed of 
the working, people, and they present little or no improvement in the 
mode of their coostruction* 



RBPORTm^Ae CONDITION )t)ftk^ TOWJ^ o/SHEFPIELD. 
By James Smith, tsQ., op Deanston. 

Houses, 25,000; population, 85,076; deaths, 2*7 per cent; ex- 
cess iu number of deaths during the year 1841, 721 ; average 
age of all who died, 22 years 6 months ; of adults, 51 years 6 
months ; proportion per c^nt. of deatl^ of infants under 5 years, 
49-7, per cent. 
The town of Sheffield stands . chiefiji^ ,on tbe right bank of the river 
Dun, at the qpofijience of the Sheai; flowing towsrds the valley of 
Rotherham. The^reater pai:t of the town: le^iipon a ridge, xhmg 
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to a Iwifcfat pf about 200 fttt abovt the rfvar^ maA ^dining Ivyond Mi 
ridgt to another valiey. A small ^rtioii of tiie gnmnd, near the rher 8Jde« 
is fiat and Icwr, and is liable to be flooded Qeeaeionall]^ Tbe greetir 
pari of the tqwn stands oa the rising ground, the aspect of the chief 
part being south-east. Tbc streets in the old parts are irngnlar and 
narrow; but having, in generate a considerable declivity of sorface,' 
they are both lietter ventilated and better cleansed |>y rain than the 
streets of most towns. The never paf ts are laid off with more regui^ 
larity. The streets are of moderate widUi, and are in general paved 
in a superior manner with gritstone blocks. The vitSi^t» is* kept 
even by constant attention and by cutting down any stones which nse 
above the general sur&ce, or wkidi do not wear so iast as the others. 

The natural flow of the water» both of the Don ami the (ili^eaf, a«e 
much obstructed by mill-dams, the powe)? acquired by which isan be of 
no great value in a locality where coals are plentiful and cheap, whilst 
the obstructions they cause are of serious injury to the proprietors and 
inhabitants of the lower parts of' the town, in the dead water caused 
by one of these dams, near the principal bridge, i saw the decaying 
carcases of several animals in association with ^. mass of flith from the 
sewers, which there discharge their contends into the river. A short 
iistance below the hridsae are the ^ief slaughter^i^oiises, from wliich 
a deal of lilth and putrid matter is constantly flowing into the dver^ the 
grosser matter w collected in^o dubg^steads, in whieh pigs are kept, 
and are £pd on parts of the viscera and other cejeotcd pacts of the 
riaughtered animals. The ways passing along the fronts of the 
kiiling^houses are roughly pav^, having open guttera (uli of putrid 
matter. The ehief part oif the blood is saved in casks and sold to the 
farmers of Lincolnshire as a manure, at \d. per galion. 

The under surface drainage of the surromwiing country is very 
impenfect; indeed, the drainage is chiefly superfie^l; but from tba 
generally steep declivity of the surface, the' bulk of the water 6klitng as* 
rain soon passes oil 

The sewerage is ttot cartried so tiwrouglily out as it ought, but wiiat 
has been done of late has been done well, on proper priucif^s, under 
tiie direction of Mr. Lee, the surveyor of the town ; and aitirds aa 
example of tlie advantage of having a competent surveyor. I re fer with 
satisfaction to a paper by Mr. Lee, given in i)^ Appendix, on the sabjeot 
of municipal arrangements, surveyorships, &c. Stones are used iiere 
for building the sewers, and which are generally made flat in the bottom 
and top, and are of comparatively small dimensions ; but from the 
dee^vitjf of the surface, and fhe skill ^iid caf^ wit)i jwbich i^ tvoi|c bfts 
been executed, they have been found quite suffieienjt> and have never 
been found to sludge up in any part. There are few house-drains, and 
none of the gully-holes are trapped. Tjie streets are regularly swept 
and cleansed under the authorities, ^nd the refuse (s carried oflr by the 
Scavengeris and deposited in a dung-yard in tjhe lower part of the town, 
where it is made up for sale. The scavenging costs about 900/. per 
annum, and about 600/. is got for the dung, &c. The steep declivity, 
the smooth and uniform surface and washing by the rain, and the 
absence of any dirty debris from tiie manufactures of the town, give it 
an air of cleanliness which is very agreeable, and so far it may be called 
a d^n town ; stUl there are many poiftiens jvhere the working classes 



wMe cottfhi^y lU-TetttHated, ill-^ratned, and fi|thy. In p^^neral hew- 
cirer, the tiuiiff»8teads and privies are more t|dily kept than iu most of 
thB towns visited. The people themselves seetn, in ^^neral, cleanly 
In their persons and houses, and hfeLye rather a healthy app/earanc$. ft 
appears, however, fVom Dr. floU9nd*9 excellent )x>ok on the *^ Vital 
Statistics of Sheffield/* that several classes of the operatives arie sickly 
and shqrt-Hved, especially fork-g^rinders. The statistical tables relative 
to Sheffield) given in the Appendix to the First fteport, may tiNe consulted. 

Here, as elsewhere, the j reatesj amount of sickness prevails in 
trndtained, ilUventilated, and iiUhy localities. There is a flat and ill- 
drained portion of the town, on the 9outh side of the Hv^r, where mai:h 
i^ver prevails. The streeis in this portion of the town are frequently 
covered with water several feet d^ep during: flpods, and many low 
dweiling;s are inundated, so that much dann:er and loss arises tp the 
inhahitants. The houses are left damp and uncomfortable, and sickness, 
♦specially feyer, aAw^iys follows. 

There are some cottages lately brfit fojr t)ie workjnff classes, which 
are of a very good construction. These houses are bunt hack to bac)f;| 
bat so well are they arranged that they have a good ventilation. The 
dungHiteads and privies for the hcases, both of front and rear^ are in a 
roomy, open back conrt, and ar^ as Huie of a nuisance to sin-h^ or smell 
as such ofcjects can be ; still tljey fbrni an example of the unsuitable qess 
of having any receptacles for an accumulation for weekB of the ashes^ 
slops, and excrements so near to dwellings, or anywhere within the 
precincts of a town. The flagging of the courts is smooth and sub- 
stantial, and kept cleaq by frequent thorpugh laashing, for whldi water 
is supplied abundantly from a stand-cock in each court. 

The sewer- water f? discharged into the ilver^ polluting the strean^, 
and is lost fpr agricultural purposes. Part of this sewer water might 
be carried by grkvitaUon to some lands a few miles distant for irrji- 
gation, and the w,^ler of the lower sewers mi^ht b^ pumped at .nd 
great expeuse to the level ,of the point of discharging the higher water, 

Water is supplied in sufficient (ibundapee for domestic purposes, but 
has not been used for cleansinnp pf streets or sewers. It 19 ac(]^njred 
from surfaee drainage and from springs seven mtl6s distant. The 
i^r^t.er is of good quality for a^ domestic purposes, but it is riot properly 
filtered ; and when I visited, the water served out as the water of the 
company was of a^rery bad colour, which was stated to be its comnpioii 
character. When wetter is received to a proper depth by thorough and 
proper drainage, it has passed through a naJ^ral filter and conies out 
comparatively pure from all such mattei^ as are' carried away in sus- 
pension by ordinary surface drainage. The expense and inconvenience 
6f filtering artl'hiti-side waters is so little to companies that it ought at a'H 
times to be required wherever there is not .a proper filtration by thorough 
drahiage. The better classes have tl^e water carried by pipe? into their 
houses, and the lower diasses are supplied chiefly bv stand-cocks adjoining 
their houses ; they made no complaints jof wammg a sufficient supply, 
though it is eviderft that water supplied at intervals, as here, pan nevjcr 
fully answer. Here the people have to fill tubs, in which the water often 
stands exposed to the sun and dyst fqr a couple of days. The necessity 
of having these tubs and tank^^) besides occupying space, which is pf 
importance in Buch a town, more than doubles the oivncfrs andconsnmer*s 
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expen9e for apparatus. The water has been aaalj^ed b]r Hf* West, of 

Leeds, and is of excellent quality. It is supplied by a joint stock com- 
pany. There are 25,000 houses in the town, and 1 £1,000 are supplied 
with water. The charge is 7 J per cent, on the rental, being from Ss. 
to lOs, per house per annum, or about 2f. per head, which is less than 
id, per week to each individual. The water is on every day in some 
parts of the town, and three times a- week in the other parts. In the 
pipes, in the lower parts of the town, there is a pressure* of 460 feet, 
and fires can be exting^uished by a hose-pipe from the main. No material 
inconvenience is felt even from the very high pressure in the lower 
parts of the town. 

Gas is supplied by a joint stock company in abundance, of good 
quality, and at moderate rates. The working classes seldom take gas 
into their houses. The alleys and courts are not well liehted ; and I 
may here remark that it is of great importance for the cleanliness, police, 
and moral order, as well as mr the personal comfort of the inhabitants, 
that every street, court, and corner be well lighted at night. Besides, 
serious accidents frequently happen to the working people from a want 
of light in the courts and alleys as theygp to and return. from tlieir 
work in the dark during six months of the year, except during clear 
moonlight. 

The afiairs of the town were formerly managed by the master cutler 
and a council ; now there is a mayor, aldermen, and council under a 
newly acquired charter of incorporation. 

The powers given by the Improvement Act are considerable, but still 
unsystematic and incomplete in many points for enforcing sufficieuc 
drainage, sewerage, supplies of water, lighting, &c. ; nevertheless, there 
are powers to admit of a very extensive mitigation of the evils affecting 
the health and comfort of the people, provided the authorities do their 
duty fully with a coustant care, and competent parish and responsible 
officers are appointed and supported to exercise that care. 

The police establishment is small, but elective. They take cognizance 
to a certain extent of cleansing in the streets, but private courts, though 
open, are stated to be out of their jurisdiction. 

The lodging-houses are looked to by the police when any suspicious 
characters are about, but there are no regulations as to cleansing, nor 
as to the numbers of persoiw penmile€l'kHskep4ii fin apartment. The 
rooms are often crowded to suffocation, the whole floors covered with 
beds; and to .add to the jpvijs^ the la[|gipg-}K|use l^^epers are. often 
purchasers or collectors of rags; and heaps of filthy rags stowed away 
in corners and closets. Diseases of the worst type are frequently gene- 
rated if not brought into these lod^ng-houses, by vagraht&and trampers, 
and remain undiscovered for days. and wedia foe want x>f a regular 
surveillence. 

The smoke nuisance here is not great, as the smoke Jiiises chiefly 
from small fires, widely distributed over the town ; and there is but a 
small proportion of larger stea|Q-eu|^ne cjiimueys. Nothing seems to 
have been done, however^ to lessep the u]iusaq^^ frpm, th^ 
which it has existed for y^ars. '[, . ^ ' *\\' . \ ".. ,^ , - . . 

There are no public,gard§n^qir.ppen apace of ,auy,e^^^ the people 

tojwalk and enjoy themselves in, but the country is. open and hilly^and 
le public roads in all directions. There is a peculiarity connected 
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with this town worthy of notice, namely, that the operative eutlers keep 
a pack of hounds, with which they are permitted to sport over the 
neighbourhood, which they do occasionally on foot, and with great 
discretion. 

The workings classes I foutid quite alive to the objects of the Com- 
mission, and such of them as I came in contact with affbrded every 
information and facility, and expressed an anxious desire to be relieved 
of the filth ; and, as a proof of their desire for cleanliness, I found the 
seats of the open privies in courts in many places cleanly washed. 

There exists in the lower part of the town one very obvious and most 
unhealthful nuisance, which appears to have remained hitherto nnnoticed 
by the authorities. It arises from the existence of an oM mill race, 
which has been lon^ abandoned ; its outlet is closed, and it now remains 
a receptacle for sewage water and filth. A number of little courts of 
inferior houses are situated along^ the margin, and in some places a 
row of poor houses on the very brink. The locality is altocrether 
unhealthy, and the seat of fever, whenever there are any cases of fovor 
in the town. 

Complaints are made of the offensive nature of the interments within 
the town. One churchyard in the middle of the town is peculiarly 
offensive. It is very much crowded with bodies, and as the soil is 
considerably above the level of the surrounding street, the exudation of 
putrid liquid from the soil is visible to the eye and oflensive to the 
smell. The soil being of a tenacious clay, the decay of the bodies is 
slow ; and where graves are opened, the skeletons are often found still 
articulated, and their exhumation is moat offensive to the inhabitants* 
residing within sight of the burial-ground. A cemetery has just been 
established at some distance in the country by a joint stock company^ 
under good regulations. It is beginning to be resorted to, and it is ta 
be hoped that the bulk of the interments will hereafter be made in thi» 
or some other similar place ; for whether we consider the health and 
comfort of the inhabitants, or the softer feelings of the relatives of the 
dead, or, generally, feelings of public decency, we must approve of the 
arrangements of having burial-places in a remote and undisturbed 
locality. 



REPORT on the CONDITION of the TOWN of HALIFAX, 

Population, 109475 ; deaths^ 2*1 per cent ; jexcess in the number 
of deaths in the year 1841,^ 2^; average age of all who died, 
26 years 10 months; of adults, 58 years 9 months; propor- 
tion per. ceat« ofdcutths of infants under 5 years, 41*6 per 
cent. 

The town of Halifax, in the West Riding of Yorkshire, stands on the 
sloping banks of the Hebble, a small stream flowing towards the Aire. 
The site of the town is situated very nearly in the middle of the county, 
and is elevated &bout 500 feet abore the level of the sea. 

The banks rise very steeply, and especially on the east, where they 
reach to a great height, and look idmost like a wall rising above the 
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vMf^i The fuldet alrata confiist i^efly ^fi hHirdgiit^ smMcnM rdek i 
of the e«a) fbrmttioDt The imHiediate suf^ce vn generally a uiwng 
elaj, espeeially ia Ihe lower range of tb4 vaUej, but assumet a lighter 
nature towards the heights. 

This toWB is in part .very atieieift ; but th^ increliBe of population 
lias be^n grdatly eite^ded during the last 90 )^drts, by the prosperitjr 
^f tjhe fflaniifactuires of the plaee ; these are ehie6y worsted iipiA»irig# 
attd weaving^ with an extensive manufacture of eards fot carding cotton, 
wool, 9Bd.ftMI. 

Frotn the features of the surface^ the streets ere in general at€ept and 
being>^ upon th^ whole^ well paved, they are fl»aeh washed by tai^- aitd 
eseept in so^ of ttie l^w and narlrDw sttieetSf the veutilaUon and e^aa* 
tiness are rathef of a good orders The river ot brook is mudh obe* 
strueted in its Hdw by the existence of manif wetrs ereeted from iiiiie to 
ti:me for miiU purposes-, aiid>, of oe«rse4 the mttin drainage ia itot good 
althoogh the natural captlbilitiea toe very aniple4 From the steiepness 
of th^ sides of the vaUey^ and the rapid fall In theeha^fiel of the sLreaos^ 
there is but a limited portion of the site in a low, flat, and damp oon- 
dition. The streets ar6 partii^iy sewered, bat eiill there is a great want 
of thorough under^^seweriiigk 

The streets ate irreghlat in direetien and ifirtdth$ with tie exeeptitiii 
<|f a few more recent streets whieh have a figiir width, atid «re lees sleep. 
Other new stunts on the riding gi^und are steep aad Mithdiiig 4 the 
latter are^ however, w^ll ventilated from their posinen, and ihi^i-e being 
little traffic «u the wel Kp^v^d afreets^ they are clean and tidy; with 
the fd,nkri hovrievor, of m«teh of ^e sewerage water having to run in 
open gutters. Near the mai^in of the river theife ane some damp^ 
wretclied^looking dwellings, and the#e is in sen>& kiealities a class of 
dwellings for the lower orders ea^ed f(dd»j which are a sort of ceurta 
or enclosed spaces* Most Of these. loids are very damp dnd filthy ; the 
sdats of poverty and disease SUeh loealitiee in every town are invarin 
ably found to be inhabited by tiie lowest grade of the worhing: people ; 
but who in the case of MaVtfox^ though Tn.4lFe.niidst of ^ith* and with a 
low state of flnances afid morals, are heverth^Iess inclined to be cleaniy 
and tidy, but are kept in a depressed condition by the outward filth ^nd 
effluvium which assails them at every step. Houses of this class gene- 
rally belong to public-lib use keepers, or a class oT operatives who have 
contrived to save a little money : sometimes to building clubs. 

The pnbHcan wishers tb hhve ttro^ilfd l^ttti hot th^tno^t proVid^t claims. 
The small tradesman, penurious in bis habits, will not expend a sixpence 
for the comfort of his tenant beyond necessity; and the building clubs 
beiiig compbsed of many, all having k pfefsbh^ i\itet6igt in th'e gains, 
but nottfe in the Comfort of thfeir hiftintg^ WA\ liot ^116^ 6t my ^ipendi- 
tii^ beyond what %ill SetuVe tiffnantsfftt tfte prop^Hy, so that the drain- 
age» vi^ntiiation, and cleUtising arle left to t^hdnce^ as the public authori- 
ties take no notice of such localities. 

The supply of water isf^etmwelUr 19 the town, and iilom reeervoird^ 
erected by a water eo^ahy, at seihe dtstantie in ihe <!oiinti^ 

The water is «if lair fual»lyv anA apon the «vhoie^ rather abinldaiit,. 
though far short of thfe ilufipl^ ne^esearyy fmr 4ho#olig4eieah9ing^ 

I toufid th9t the |)tDpie of IMifax t>ae w^ter mono iibevally for wdiiE- 
'^ th^r windows dtid floors^ and evta4a naHny iMaA^m Imr ymsbiai^ 



tii^r lanfe9 m4 9irt«|9| tUftn in any other HWn i vnRed; Thfcre is no 
▼try eflHtcieat m^aois for exttniriiishing fires by a jet front the wnrice* 
^ipe» or mdin ; but, (Vom the poaitioR of the town^ the watet mighty by 
proper arrangements, be usfed for extinguishing ir68 by jets; and tor 
wishing the streets. 

The %&wfk is very w^ll supplied with gas. . Still few or none of ifat 
working classes take it int6 their houses^ and the streets are barely 
Ughted. In SOBI& plaeea here I found great reeeptaeles for ashes &nd 
^Ith in cellars under the houses, and ffom which the manure i#as nht 
resBOVed more tb&n. twice er three timbs fr<year; 

The heahh of the general popuhkt^on is, however, s^ood ft>r i towd 
population. In one locality it is remarkable that in a class of cottages 
situated in the higher gr0und, or country district, there is more fevet 
than amongst the population of the town. The medical men attri* 
bute- thievery much to bad dfainage**to the inhabitants having fiith|f 
mttck holes in front of their houi^s, and to the cold and more exposed 
position of the locality. 

Most of the young population are employed in the worsted factories 
iMfid in eard ifiaking* It has been generally observed, that persons 
employed in the woollen or worsted mauufactiires are more healthy 
Hwm those employed in ccylton; 

There is an infirmary of recent erection, an elegant and dommodiona 
houses where gfeat attention is paid to the patienta, and to thb eseeU 
lent iifstittttton is attached a dispensary. The older tnfiitnary bnildhfi|f 
was situated in a low part of the town, where the drainage is bad, and 
the situatloti confined and airleessr Thei'd the hospital f^er often pre- 
vailed, and surgical cases were most dtfiicult to curd^ as I was ai^smred 
% the medical men, from the efieets of contaminated damp a^id mlas'- 
matl^ aKmo0phere. Ever aince the patients have Iseen received m tl^ 
Bew building, there has been a complete change. The reeov^ies have 
been more rapid aad i^ure, arid mrglcnd ea^es proceed in meist instanced 
satisfactorily. 

Notwithstanding, however,- the many excellent general arrangements 
of this building, the sewerage is of the old, common, unsatisfactory kind, 
the drainage frofn the water-^osets^ sculleries, ^., is carried under 
{tie floors of the roo^s and passages of the lower flat, in common built 
sewers (riot pipes), with cesspools; and the consequence is a constant 
emanation of bad smells, very much complained of by the house-keeper 
and her u^stanta. 

The evil must more or less affect the patients, for the air from th4ft 
lowdr fiat pervades th» whole house ; though,- being more dilcHled in its 
phaeage to the irp^r fioor^, thesAnell itf less perceptfb^ ktfd the Vhlatird 
air less hurtful. 

The use of cesspools of airy description is qa'ite inadmliimible, wh^re 
fAartiy of air ia recpikred, and whereveir himnm be?f%8 ^\i»i sueh i» f^ 
paired. 

it fi-equcirtly happens ttiat where a smiall qu^httty of cott^miAartlott 
is gradually but eonatantly «mit«ed frdfti ces»pooh», tio bbvioua bud 
imeli tsr eflliivitt is perceptible to c6mm&p[ &%i^vtfSy mill the siurrodM-* 
ifijg atnnnsphem beeoaiesStrffide^Cly eoHtanit^a^d to prod nee in moat 
Gonstitutiona a lowered tone of health, with very banefixl ultimate eflecta 
to those long eiqpoied to itainiKi^noe. 
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Tbe 8laitgiit€r4ioiim of Halifiix are niaatcd fn a large qtiadrtlii^ar 
spaoe in the middle of one section of the town. The general arrang^e- 
ments are better than in most tofiwa; yet there is mucN of the usual 
offensive and hurtful charaeter of: sneh establishments. The smell espe- 
cially in the warm weather of summer, is much complained of by the 
neighbouring inhid>ilants» and the emanations from the putrid matter 
must influence their health to a considerable extent. 

The sewer-water is in general discharged into the brook ; the water 
of the brook is used to a limited eilent at several places for irrigation, 
and allhough often much dikited with rain-water, it has a most bene- 
ficial effect. A steara-eogine haa for many years been at work for pu mp- 
ing the water of the l»Dok in all states, however impure, for supplying 
a canal ; and although the water of this brook often contains as much 
matter in suspension as theaewer^wmter of any town,' it has been regu- 
larly pumped in large quantities to a height of 100 ^eet, without the 
slighest injury to, or difficulty with, the pumps ; affording an excellent 
example of the practicability of pumping away the sewer-water of towns 
for agricukural purposes. In a sabaequent paper on the tMibject of the 
application of sewer-water for agriciiltural fmrposea, I have availed 
myself of this example.* 

The smoke nuisanee is in no way materially abated ; and, fW>m the 
number of factories situated in the low part of the town having steam- 
engines, there is much softoke in the atmosphere at all tlsties when they 
are at work, and which dwells very much in' tl» locality, from the en- 
closed nature of the valley. 

The general features of Halifax are favourable to health. Shel- 
tered from the east and west winds by the rising ground immediately 
enclosing the valley, and having a rapidly slofmig surface to carry off 
the rain-water, it wants hut a better sewerage, especially in the lower 
parts, and greater attention to the frequent and regular removal of the 
filtht ^o render it an agreeable and healthful reskience. 



General ObservaHons en the presefUt Condition of Large Towns ^ as 
regards the Health and Comfort of the Inhabitants^ and the means 
of Improvement. Bt Jamiss SstrrH, Esq., of Deauston. 

The general defects of all the towns which I visited under this inquiry 




1. Defect of areas for works of drainage, and consequent defect of the 
requisite extent of jurisdiction to enable any local administrative body 
to carry out such works properly* 

The natural area as regards drainage was not in any case within the 
prescribed limits, and there is a difficulty in obtaining that free outfall 
which is essential to good drainage, and in many instances the drainage 
from the higher grounds is thrown. upon the aiteof the. town in such a 
manner as to cause jmuch damp and incouveoience; whereas, il it 
were under the control of the proper authorityy, It might. he 'coovestad 

ma bane to a benefit, by directing it into the sewers at peoperpoiata, 

^.Report on the Application of Sewer-Water to Agricultural JEVuposes. 
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80 1^ to assist in soouriiig tiMm 4>ut or^for. sttpplyinpa sufiicjent 
dilution to retard putrescence, and fit the fluid for pumping^ and dis*' 
trfbution. The obstacles to the natuml . drainage caused by weirs and 
other obstructions in the brooks and rivers is general and most injuridusy- 
causing the overflow of the sites of a portion of the booses in the lower 
districts in • periods of floods, and preventing at all times the proper 
depth and efliciency of the discharging sewers. 

Thusat Hull: that which is realljrone town>-*-Scalcoats as well as 
Hull, — is split into two^claphing jurisdictions ; . necessitating dotible sets 
of officers, double superintendence - to each, or excessively expensive 
establishments, infiMpior powers of execution, and adasfaing in their 
action. Sheffield is another^ example : the town is cut up into two dis- 
tricts,-— Ecclesall Bierlow and Sheffield. 

For the sake of eoonomical and efficient admiQistrative arrangements, 
the collective mass of houses foiming a town and the suburbs ought to 
be under one jurisdiotion for these purposes, even if it happened to 
include in its site distinct drainage areas. 

The drainage aiea ought to indudc its outfalls. From ignorance or 
from neglect, the public jurisdiction over the outfalls at Sheffield, at 
Halifax, at Leeds, and at Bradford, had been allowed to be encroached 
upon, and dammed, up for mill power. These dams are made the 
catch-pits for the .sewage of the town, and Ihe cffisotof the miasma from 
the stagnant pools produced is most pestilential. The legal validity of 
these encroachments, I am told, admits :of question, but inasmuch as 
small interests in possession, with apprehended k)ss, are much more 
active than any large* ptfbiie intemst, it seems to be good policy for the 
sake of the population, that all such, interests should be bought up 
liberally. By the poor people, when the nature of our inquiry was 
understood, it was everywhere well received* ' But a louring front was 
occasionally met with on the part of pvrsons m a condition of life where 
it might not be expected: sometimes an aspect was exhibited of dis- 
approval of interference **with local self-government," and intrusion; 
and allegations were heard that the people disliked to be interfered with, 
and liked dirt, and would not have their habits disturbed. Every such 
manifestation turned out to be from the possessor or sharer of one of 
these immense catch-pits^ or som^ pesjMlentaM interest or other, whioh a 
complete system of cleansing and purifieatioiirW^liidd apparently disturb. 
In the perambulation of the lower districts inhabited by the poorer | 
classes, it was often very aflecttng to see how resolutely they strove for I 
decency and cleanliness amidst the adverse circumstances; to see' the 
floors of their houses and the steps washedclean, made white with 
the hearth-stone, when the flist persons coming into the house must 
spoil their labours, with the mud from the stteet, kept filthy by neglect 
of proper scavenging ; to see their clothes washed and hung out to 
dry, but befouled bf soot from the neighbouring furnaces; and to see 
their children attempted to be kept eles(n, but made dirty from the like 
causes; and sometimes to see those children, notwithstanding all their 
catie, pale, sickly, and drooping, evidently from the pestilential miasma 
of A natural stream, converted into a sewer, and dammed up for the 
sake of mill power, m the hands of persons of great influence in the 
return of members to the town council, who are deaf to all statements 
of evidence of the evil, or of the possibility of amendment. 
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9. What w^bU ffdbw ts a conaeqntnce iif defeetW f vwt io reapeol 
to tha laqjer «orli8|*«i-imperfe€t works ^^ithia th« imperfect areas. In 
tka tewna eiamiBed) I fouBd that there exists a general want of suf!i<* 
cieiii sewerage for carrying off the rain and sewerage water from the 
alreels. A complete want » almost without exceptioiii of such branch 
eesmuBicationa from the dwellings and courts to the sowers as would 
remove the nuisance and injury to health arising from putrid and ofien* 
tive water and other matter flowing in open channels, and in most 
kiataiioes a total want of such under^irainage as is aeoesaary to render 
the aiiet of the houses and of the streets dry. 

In many instances either cellar dwellings having their flooni frooi 
four to seven ieet under the level of the surface, or dwellings having 
their first floors under the level of the ground or juat level with it, are 
the chief residences of the lower grades of the working classes. 

The depute for the ashes and filth of the families ar« generall^r 
ii»media|ely adjoining the dwelling% open to view, freqnentiy covering 
large spaces of the courts or streets, and with privies attached ei^posed 
itt drfiancft of all feelings^of decency, and in all mt>et offensive to sight 
and to smell, and constantly emitting effluvia burlfiil to health. The 
pfOfim in general are most sensihlc of the evils, and tnake every 
efibrt to induce the proprietors to have the nujssnce removed 99 
ahaicdf but seldom sueeeed. The dung is in few instances removed 
C^enef than once insixmonths* and then an extensive surfuee, ei;baUng 
•ffensive effluvia from the saturated ground, is left exposed. 

Tbere is want of a welUregulated system for the regular scavenging 
or otherwise cleansing the alleys and courts, and in general a want ^f 
power to hav« cleanliness enfureed and nai9anees removed from private 
aeittrta and prenifics: 

A want of power or arrangement for eogniaiance of ^ueh by the 
police, whose interfereiiQa is chiefly ooafined to such mattera in tjhe 
ptthiio stveels only: 

The want of sufficient and constant sup*p)ies Qf water at high pre9- 
fiire for ordinary domestic purposes, and ibr more thorough cl^ansiug : 

A want of sufficient lighting by gas in the alleys and courts. 

There ia a great want of width and ^kpenness in the streets, alleys, 
and eiNirts, especially in those parts inhabited by the working c]as.%es. 
Houaea are built without means of ventilation sufficient for the number 
ffi individuals generally living in each apartment. 

Regulations for the enforcement ^f the formation of sewers and 
paving of streets in all oases of extension are much wanted. 

A want of some general auperviaion of the public economy of laigia 
towns, whereby the complete and uniform action of the management 
of tha various trusts ^hall be insured, whilst means shall be afforded 
for eomparing: the system of management and the modes of working, 
and the cost and the reeults- of one towiL with those of another, thereby 
leading to a knowledge of t)ie best system, and to emulation amongst 
the town«. 

S. These defeetive works are furthfP aggravated, by ih^ defeptive 
powers of the existiiig Ipcal authorities, "whereby the incremtnta oi 
the towns for the aecommodation of the increasing popul|Lti<Hi might be 
regulated* 

4. Defective eoitstltutioa of the local nuthortti^a. 
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II mwt not be eoneealed that th« new Wovks t«qnii^ fbr the Im- 
provement of towns require a de^ee not onYy of IntelHgeneej but an 
amoant of sustained attention too great to be treated as an ineident to 
the ordinary duties of town counoils. 

This was displayed in a marked manner at Leeds. There the ex*^ 
oeasire sickness and mortality arising from d^ecllve administrative 
ref^iatioiis had been demonstrated by Mr. Baker, surgeon, resident a| 
Leeds, in a report whieh had been widely promulgated. He had 
demonstrated the identity of the cholera track and the fever traek 
precisely in the line of bad drainage, bad public cleansing, elose, 
crowded, and ill-regulated habitations. 

The chief remedies had been demonstrated to the satisfhetioa of 
the mayor and a number of gentlemen of education in a very able 
report by Captain Vetch. He had demonstrated the falsehood of 
the cry of ^Mncreased rates;** he had shown that the' whole might- 
be acaiinplished with a coosid^rabte ultimate reductfon of the eiisting 
eharges. 

Bnt aeither the demonstration of the evils nor of the remedies hkn 
availed the population. A local Act had been procut^d, but wif^ 
defective provisions; and those provisions, executed as self-acting and 
unsupervised laws are everywhere found to be, and are proved to be by 
the actual existing^ state of evils intended to be remedied. And that 
seienttfie demonstrations in general, such as those with relation to 
areas of draina<ife, trigonometrical surveys, the laws of gravitation, or 
tiie laws of hydraulics, involved in tbe cleansing ef towns by the 
removal of matters in suspension in water, the appKcation of these 
prineiplea to the maintenanee of supplies of water at high pressure, a 
principle, simpie as it is and fully demonstrated. Is yet not sa popotarfy 
Understood that those who sup])Ose they have an interest against the 
extension of reservoirs and the necessary works may not for some time 
be siicceRsful m denying them, vre might fairly expeet that they will be 
of littlv avail with unscientific persoas, such as, without disparagement 
to their respectability as dtizens, the members of toWn co«ncil» majr 
be slated to be. 

But were it otherwise, and however well a>ppveelated sucb works 
might be locally, yei they would require a vevy laborious supervision. 
To put a stop to tlie s»»oke nuisaace at Bradfbrd properly atHl easily 
might re^^e the aHention of a person of sufficient science to undtei^ 
ataud the management of fhel In furnaces; but Ifany unpaid faction'- 
ary, possessing sach qualilicatioas, were to give the hLhour reqtii»ite 
for the proper performance of the duties In question, Ihoitghrhe might 
save fiem & to 15 per cent lu the taanufaourer** constimptitm of ftiel, 
aiad an immense sum in extra washing and wear and teer of clothes to 
the inhabitants, he would probably be set down as a madman'. A nother 
element which presented itself as a serious handler to the carrying out 
Qf l0ctl worka by t lie authorities as at prescfni eonstiinted,*-*namely^. 
party divisions. At HuVI, when I visited the town, and paid my respects 
to tjhe mayor as a public officer, without knowing nor thiitklng it my 
diftty to Dotke of what poHttcal party he was, and made inquiries or 
the. municipal officers, and peramhttlited tWe poorer dietriets with tltem, 
I found that this very innocent act of min^ was re||^arded by very re- 
spectable persons, but an anti-corporation party, as ** taking a side." 
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The supplies of water for the town I found had been for a lon^ period 
in the hands of the corporation. They had recently obtained an Aet 
for the extension of the supplies of water. Into the partioulars! of the 
mode of supply I had not time to enter ; hut that a considerable eX' 
tension of the supply was required for theiceneral use of thepopnlation 
was obvious to me. Nevertheless, I found that the extension of the 
supply was deemed a party, measure, the sufficiency of the existing 
sources strongly contended for, and the measure was bitterly opposed 
by many respectable persons. By the Act, the profits derivable from 
the water rents are limited to 6 per cent, on the outlay.- I had no time 
or means to inquire into the propriety of this outlay; I heard no specific 
allegations against it, and presume that it was unimpeachable or satis- 
factory. Nevertheless, we must not shut our eyes to the general 
examples of extravagant expenditure we have had in local public works ; 
and supposing this particular work to be well managed, what is the 
general tendency ? A corporation of any political party might very 
easily double the original outlay for the works or the staff of officers or 
turncocks for their management, and it was impossible not to feel that the 
rate-payers might be more che$iply serv«d in the long rnn^ if the whole 
service of the water supply were, let out on contract for a term of years, 
and that the whole arrangement would have worked more satisfactorily 
to the extent to which it was freed from party influences. The supply 
of water was intermittent. The adyantages of a constant supply of 
water in the reduction of the tenants' expenses of tanks, in the readier 
means it afibrded for private baths, and for cleansing streets, had not 
been seen or provided for. 

From all these considerations it was evident, — from tlie state of the 
areas, the jurisdictions^ and ihe works in the towns, which Z visited, — 
tliat very special local arrangements, f^^ed, as far as possible, from 
party conflict, would be required to carry them out. The feeling of 
distrust of the inhabitants against any. new. ra^es or; expenditure, de** 
rived from their experienqe as to past expenditure^ is one of the most 
effectual bars to the advancement of improvement, 'kading to narrow 
and contracted views on all points, and disposing to the adoptk>n of 
cheapness and saving with necessary inefficiency, in place of Itberalvi^ws 
and efficient plans and operations. If it is poAsiUe to find the neces- 
sary pecuniary means without a rate, the ch^^ diffiouities would be re- 
moved. I have submitted in a ^par^e^paper- my^iviews uf the ftciiities 
ol obtaining large pecuniary resources by the appUeation of the sewer 
water.* With such source of supply there will be no difficulty in de- 
signing, executing, and keeping up a most perfect system as far as our 
present views extend, of works and regulations for securing the greatest 
amount of health and comfort which can be attained for the inhabitants 
of large towns. 

If a rate must still, under some circumstances, be resorted to as the 
only source, or as a helping source for procuring the necessary funds^ 
the adoption of the principle of dividing the charge over a series of 
years, and raising the money immediately required by loan on security 
of the rates, will greatly diminish the immediate pressure, and so far 
remove the hostility of the rate-payers to necessary and efficient works' 

♦ S«e Report oa Profitable Applicatioa of Sewer Water, p. 172. 
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of improvement. Besides, substantial justice will be done to life- 
renters, many of whom have no other source of living but by a limited 
amount of rent drawn from house property. Nevertheless, I believe 
that this jealousy might be abated by a properly adjusted and revised 
system of contract management, which would be cheaper than any other. 

As against new expenditure we have to set the actual existing expen- 
diture, the existing charges for the cleansing of cesspools would in 
general, under a system of contract management, suffice for the laying 
down an improved systism of soil-pai^sand drains^ and carrying water into 
every house to cleanse them. It certainly would be so at Hull. Then 
there is the enormous waste of productive labour in excessive sickness 
and premature deaths. To display this, I have thought it convenient 
to adopt the same heads of returns of sickness and mortality during one 
year that have been adopted by my colleague, I)r. Lyon Playfair, for 
the display of the expense of premature mortality in the several towns 
and districtsof Lancashire, with which those I have examined may be 
compared. Though the mortality of some of the town districts ap- 
pears to be greater than might be expected on a cursory view of them, 
yet it is in general coincident with the physical cohdition in which the 
population is found to be on a close examination, and there can be no 
doubt that by. proper measures of water supply to the houses, proper 
house-drains and cleansing, thte entire suppression of cesspools, the re- 
moval of grave- yards and slaughter-houses, and the suppression of the 
smoke nuisance, and pmper ventilation, the physical or sanatory con- 
dition of the population of town districts might be brought up to the 
condition of the present best conditioned rural district in each part of 
the country ; for in these districts themselves the drainage is imperfect, 
epidemic diseases are pnevttlent, and there n evidently much to amend. 

From this table, the poor artisan at Bradford might see that, for a 
wretched tenement, he sacrificed, under a notion of saving, such as pre- 
vailed with the towncomfieit at Leeds, nb less than 16 years' chances of 
lite and money earninf^s during that titne, estimating them only at 
7*. M* per week, of 1841. The town council of Leeds may see that their 
year's excess of deaths^ from preventible disease in 1841 was 1169; 
that the year's fiineral bill for this excess could not have been less than 
5800^; that the bill for the excess of sickness during that same year 
for the town is moderately estimated at 32,700/. : and that the loss of 
productive labour swept away by that one year's excess of mortality 
could have been no less than 817,000/. to the country. 
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172 On the application of^ewer Water 

On the Application of Sewer- Water to the puirposes of Aori« 
CULTURE, with a' view to the establishment of an iadependent 
Income for the Improvement of Towns. 

By James Smith, Esq., of Deanston. 



The greatest obstruction to the improvement of towns; as regards their 
sanatory condition, is the difficulty of finding money to accomplish the 
necessary works. The only existing mode of raiding money for such 
puqpose is by a rate upon the inhabitants : rates are, under any circum- 
stances, unpopular; and more especially so when made for a purpose 
the advantages of which are not generally understood, or which do not 
come at once as an appreciable advantage* to each individual. The 
popular feeling against rates has a constant tendency to obstruct 
improvement, li, therefore, a source can be found from which a suffi- 
cient supply of money can be obtained for carrying out, in the most 
complete manner, all.ihe necessary works for promoting the health and 
comfort of the people altogether independent of rates, one of the greatest 
boons to large towns, and, indeed, to all towns, will have been accom- 
plished. I shall, with that view, endeavour to show, that in the profit- 
able application of the sewer-water of every town, there is that source 
of independent income so mxuxh to-be desired. 

In the sewer-water of all towns, vdiether running upon the surface 
in open channels, or finding. its way to the nearest brook or river in 
covered conduits, there must be a large amount of the debris of the 
great mass of matter, which is constantly being carried from the country, 
to sustain as well the inhabitants as the various animals kept in every 
town ; and this debxis^ being of animal and vegetable origin, must be 
well fitted to be applied to the land as a manure : reasoning with very 
ordinary intelligence would. at once lead to this general conclusion; 
but, by the aid of chemical science employed in conjunction with the 
physiological discoveries of late so dearly laid before the world by 
Liebig, Boussingault, Sprengel, Johnston, and others, we are enabled 
to ascertain the particular amount, and to appreciate the J3ecuniary value 
of such manure. Independent, however, of scientific inquiry, we have 
some important practical examples of the great value of sewer-water 
applied as a manure. 

The sewer-water of some sections of the city of Edinburgh has 
been applied, fur upwards- ai 30 years, in irrigating land of various 
qualities, for the purpose of promoting the growth of grass, which is 
cut and used as house-food for horses and cattle, consisting chiefly of 
milk cows. The sewer- water coming from a section of the Old Town, 
is discharged into a natural channel or brook, at the base of the sloping 
site of the town, at sufficient height above a large tract of ground 
extending towards the sea to admit of its -being flowed by gravitation 
over a surface of several hundred acre^. The water, as it comes from 
tlie sewers, is received into ponds, where it is allowed to settle and 
deposit the gross and less buoyant matter which is carried along by the 
water vi^hilst it flows on a steep descent. From these tanks or settling 
ponds the sewer-water flows off : at the surface, at the opposite end to 
its entrance. The water so flowing off still holds in suspension a large 
quantity of light fiocculent m^ter, together with the more minute debris 
-yf the various matters falling into the sewers, and chiefly of vegetable 
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and siiinimt oti^in. ' The water is made to flow over plats or plateaus of 
groMAdj formed of even surface, so that the Water shall flow as 'equally 
as possible over the whole, with various declinations, according to 
circumstances ; aijid it is found in practice, that the ftow of water can 
easily be adjusted to suit the declination. The land nearest the source 
is generally a strong loam, on a clay subsoil : as the land extends 
towards the sea the soil becomes lighter, until at the beach, where it is 
altogether a pure sea sand, without any appreciable amount of earthy 
matter. This sand, in its original - state, carried but a few scattered 
patches of stunted whins^ intermixed with bent <rrass. When the 
irrigation of the sewer-water was first applied to the land nearest to 
Edinburgh, it was simpjy allowed to run over the surfece in the usual 
mode of irrigation ; but, afVer the introduction of thorough draining, 
the beneficial effects of such drainage' on arriible land and pasture, 
suggested to the late Mr. Oliver, of Lochend, one of the tenants of 
the irrigated meadows, the propriety of* having under-drainage in the 
irrigated ground; and he founds as he had anticipated, great advantage 
from it, as it permitted the water to . percolate through the soil to a con- 
siderable depth, thereby diffusing its efuriofoing ingredients through the 
whole body of the active soil, and even into the subsoil. Thus at 
present a great proportion of the water' thrown upon the land passes 
through the soil by filtration, whVlst only a part now flows off from the 
surface. As the water fiows from each successive plat it is received 
into an open channel, whereby it is conducted to a succeeding plat, at 
a lower level, until having passed over a great number, it reaches the 
sea, and is then lost, though still rich in fertilizing matter, as the follow- 
ing analyses of water, taken from the diSerent stages of its progress, 
will abundantly show. 

Analyses made by Mr. Phillips, the Government chemist, at the 
Museum oF Economic Geology, namely :**- 

No. 1. Water taken up immediately on its leaving the sewer. 

No. 2. Taken as it fiowed from the subsidence pond. 

No. 3. Taken after having flowed over one plat. 

No. 4. Taken after having flowedover several plats: 

No. 5. Taken still further on. 

No. 6. Taken at the sea. 

The analyses stand thus :-*- 







SoUd Matter, 


Solid Matter, 


Sulpharetted 






Suspension. 


Solution. 


Hydrogen Gas. 


The gallon of No. 1 gave 


Sf44 grains. 


82*7 grains. 


20*4 cubic inches. 




2 ,, 


52 ,, 


87 


10-4 ,, 




3 „ 


31 ^, 


89 „ 


n»8 ,, 




4 „ 


15 ,, 


82-7 „ 


9*2 ,, 




I " 


1", 


67-2 „ 


11*4 ,, ' 




6 ,, 


72-^ ,., 


l-l M 



From these analyses it. will, in the' first jVlat'^^ be observed, that a 
large deposit of the matter held in suspension takes place in the pond, 
and that there is also in the first plat of ground a similar deposit of 
considerable amount ; but^ as the water advances^ passing over successive 
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plM% %^ ckfiQiU «(i«iHiiatie^ mkfk Mmsi^ is ftventiiall^ Hlif^M in i 
p<A«i^4 On loekta^ to Ihecolunm in whieh the matter bekl tn tohtttdit 
i» given, U wiil be im^ that the proportioB of the ftrttUetng^ matter \fk 
aalulion rathet iaereaaet afler the firat afyplleatioA, and is anstiiined 
pith ireiy UUle dimimitMiii to the end. The reaaen of this is obvlenst 
the matter heinsT in soluiinn can only be lefi in tke noil in association 
with a ooipretipondiniir portinn of water; the other water not abtorlsed 

Gseing oir with its ew)| portion of matter still in sohition. The matter 
auspensi^ ia tho portion of water taken for analysis diflfbrs in some ' 
degree from the depomt made on the large soak in the pond, for in the 
Intter th^re wwld be a proportion of large piceea of Tarious substances 
not suQieitntly dimte^ted to be suspended, but which are i^olled 
niong on the bottom of the ekanncl by »he fc^rea of the stream. The 
matter wtiicb i& deposited in the ponda is found to be of comparatively 
tittle V9)ue, beingcomposed ehiefly cf cinders and other undecomposable 
iubstftncea. T^ matter of deposit thoa obtaii»ed doea not sell for more 
^lan ie. per ton« and Hs ^iie> when compared with the resnlts of the 
irrigation by the water which has }efu isnot more than one-tenth of the 
?a)ue of the latter. I may tore remark that I obsenwd on going over 
the meadows no irrigated with the seiser^water, that the offensive smells 
fiomplained of by aome of the neighbouring inhabitants as arising fron% 
tb^ meadows^ emanated mainly from the nsiasses of decomposing matter 
\^ in the pond^ atxd not so BMieh, if at all, fiem the water holding 
e«ly fertil^lng matter in sobitton.^ 

The pira?ti?al resntt of tk^ applicatiott of sewer-wnter is^ that land 
which let formerly at from 40s. to 6i. per Scotch aore^ is new let annually 
ait from 30^. to 40^.^ and that poor sandy land on the sea shore, which 
might be worth 2^. 6cf. per acre, lets at an annual rent ef from 15/. to 
$10/. That which » nearest thie city brings the higher rent ehfefiy, 
because it is near and more aeeesstUe to the points where the grass is 
consum^, but nlao pQirtJy from the better natural quaUty ef the land. 
The average value of the land, inreapeetive of the eewev^ water application, 
may be taken at ^l, per imperial aere^ and the average rent of the 
irrigated land at 904^ making a diffinfenee o# VtL ; bnt 2L may be 
deducted as the cost of management, leaving £5/. per acre of dear 
annual income due to the sewer-water. 

In making an application of the ivhole sewer*water of a town, so 
great a pFO|XMrtio»aie annnal ineome conld not be obtained as has 
resulted frpm the application of small portions, as the difficulty and 
expense 9^^ cp^veying it to a distance \vQuld require a greater expendi* 
tare of money in the appai:9!tus necfisaary la accomplish that o^eet, 
whilst the value of the produce resulting from the application would he 
diminished by its greater distance! from the toc^lity of consupiption. 
A demand for gfa^s grQw^ by the application of sewer-^water in irrigation 
has a limit which would compel the application of the greater portion 
to the enrichment of liliage lands, the results of whibh have not hitherto 
been found so profitable as those from grass lands. The water could 
not well be distribated over the open tillage land by irrigatron; it 
would, therefore be ne«!«§$#ry u» roiori to some mode of disiribming it 

* Mx« ChaAwick and Dr^ Aiartt, wkeir they went ove^ the i^igate^ ^lea^aws; t 
v» imSfisai^!^ 4M»4s tb»« *- — ^ " 
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\Bf i^f T^ nfuim tbf ^oivnif^iHifi of tfa^ w%im in 9ifm>1»k4«r t 
|lr«a9ur^ of from lOO.tQ )^0 fe^t gf i^UUude, to % n^m^f flt oquv^WbI 
poiiUa in )be flifferf nt faring wh$f « H U tq (mi uiiri* (« |bi» |hev» i^ »9 
difficulty ; it ig a sjp^ple •Agii|«eri^ < question, |hfi «K^eM of wbiob 19 
cert^kin, whiUt tbo cost ef^o b« ^fi^^^^^ On known 4l^t9. I mad« im 
QXfieriw^Qt, on a largQ soak, f^ \\w ;^Qi4tbwark W«t»r: Works, wbiob 
satisfied me of tb^ pvf^^ti^^biUty qf dUti^ibmi^fi by tba jfii* Witb &a 
fUjtudiiial prepi^^jre of 1^0 f«9t of ^a^«^r^ AOd Ufiftg ^ 2^-iQch hoM^ witb 
a disebargin^ Qri(ke or Qosjd^ of I ^u^b M» diameter, 1 foui^d tbat { 
(Quid, from ont pqiaU dUtrib^|^ watiir QVev m\ av^^.of two^taluW »ti1Si 
«*but, to b« satOi ^y o»e a^f^^iH^ ijcr^, jjividieg the quantify «q 
required annually iato tbrf# popUi»»S| ^r sep^rat^ ^ppliQations, on(9 jfti 
^f L incb oriKoa will deljvar d^^b pftrUoni^Q aboui^tg hour, aaase^riaioed 
fropi df)ta founded on an cxp^riaK^n^ mada tba $^m« day to ascertain 
tbe quantity of w^tar di^bsM^d in % gm\\ \m^ ifom ^ m\\hf orifioat 
l?Ub a aimilar pressure. 

Tbe ritea of <noet towB§» or, f^l ^H ^ventif, ili^ poini^ 9f diaebergft «f 
tb« newer^watefs b^ing al a low^r level tbait ^b^^vprog^didg PW«it9y« 
^^ will in inpst aituati(«&s }^ n§^^^9smy (0 ptHnp ^^^ft «$weriw«|er ^ 
^Uitudee corresponding t^ tbe ditTer^ iit ^ltii^<|ee of tb^ lands to be 
supplied, and witb ^n adiUowA «^llitttde of fr^m IW to i5Q f^u for tbt 
inirpoee of fording tb^ nei^easary fqrt e q( jet* Tbis can taaily be 
«9qon)pUshed by proper jumping eogwesg and M one or Buore Hfl8» 9^ 
fl>ay be found neceeeftry.* jbe eo§|of pn«npinff m metier of ealeur 
iamn, depending in aome degret on tbe w^st of (v^l vth^n w^ter^powei 
efinnot be obtained, The exAr^wEHB obeepoes^ of tbe eoel of pumping 
water h»s been giyen jp tbe evidence befwe tbe Qpipn^iiisiun } bni, in 
^def to found tb« estimate e«tiBely upon precti^al result? I h^^vQ tebeii 
tbe detft from e result of three yeere* a^iu^l wprlfi»g, kindly fnruiel>efl 
by Mr. Bull, of the CaUler wid HebWe Navigatjpp, from tbe i^tuii^e tf 
ep engine pumping water from tbe brook neer Halifax t<? ^Mpply tiw 
eane^l ; and I t^ke tUefiedata with tlte mope cpnbdenee, hec^u^e the w«tef 
&Q pnmped eonsiflted ebiefly of tbe je^rer-wftter 9f tb® ^w* of HnUtoj 
Tbe engines being old, are not of the niQ^t improved eonstroejtiw i<Hr 
pumping, end tbe e^eumed qp^ntity to be puippej is tftkaa un^iertbe 
quantity wbieb the ei>gines, in Mr. Bull'e opinion, qm ^^ompiieb. I 
aps^npie^O feet aean leverage altitude. 4 greats propoftion of the 
r-' '-■ — -^^ — • ' — ^ ^—- =-^ — — • ■ ■ ■ '■ '■ ; ^ - '*■" 

* Aa errqn^ou^ ^otiQfl hft5 gone oqt r^Utive to th? st|in4-vJp« f^X SivijU^gikf^ 
kltitudinal pressure for the jet. In my first public announceinent of tKe jet plan 
for (iistributmg liquid manure, I used the expression, "tower, with a cistern at th^ 
taf»/' as 1 thought that expiesMan urimld best ooovey a notion (»f the ev«(i*iori 
ayceiw»iy to tb^ geiitli»Bi«ii aa4 farmerH who hvnid «ei bvt I ^nd thut ^aine lM«a 
ePitieb^t^tlv^d a lar^e and buardk tawt^r^ with a ^i^ern qi cQa^id^ratU^ .di«f^«^fial||l 
li^ a great tank, at the top. Now, all that is necessary is a . 

dotibie stand-pipe of cast iron, pf the same diameter as the main J f 
pipe staading near the site of the engine, to the ae^jessary attitude • /"^^V 
|)iy to 12ft or 160 feet^aad whieb pipe may he stendifd apd \ i | . 

thim: yp the on^ branch ^o\f^ tb^ w^ter from the pn.ngp^ and jf I 

which, imssing down tVie other, flows off by the maiii to the i ' " 
service-pipes. The \^ftter havintr to pass over the turn at the top •* ■ * 
pf the «tttad-pi|)«» the iiresBuie will be kept up at all ticeee whibt 
the engine i» al vork» and it must always be at wotk when vate« 
i«heiaiueBd* 
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water of most townsetfki bt <Iisp#did> of at (Voin 50 to IHO fte% and WlR 
fti^ldom be tequlred to be mmed more thah 400 feet. Ptfrt of ihie aUUude 
will be neceMariiy expended in ovetcotnia^ the^Mctioti of Ibe con- 
veyance pipes, which will, of oourse, increase with the distaocei In 
mukingf ' the fallowing estimate, I have confined the district to be 
supplied to an area of four square miles, containing 8560 i^tatnte acres. 
I have supposed th^ whole to be laid off in lO-acre fields, and have 
put down the position for the service-pipes in such order as to efiect 
the distribution of the water over each area of 40 acres by a hose-pipe 
312 yards long. The main piping I have assiuned at the length of 
the side of the square, with one mile' added to clear the suburbs of the 
town. The- main is taken at 12 inches in diameter, which will be 
sufficient to pasd the quantity of water required for a great extent of 
land; and" the service-pipes are taken at 4 inches diameter, which is 
rery ample, as never more than two or three jets will be playing from 
one service-pipe at the same time. The main-pipes I have estimated 
asof cast-iron, the service-pipes as of fire day, as I have ascertained that 
such can be had at one-third of the price of cast-iron pipes, and I have 
seen such proved to a pressure^-600 feet. They will certainly stand 
well a pressure of 300 feet. These pipes I suppose to be sunk two 
ftet under the surface, with' a^og-Opeiriih^ for attaching the hbse f<^ 
each four fields or 40 acres. The hdse-p^ athl jet mwlrt iA all cases be 
Worked by persons employed by' the sewer-Water establishment, who 
will apply the liquid '"at ^achr tiMies, fn such, manner, ai¥d in sbch 
quantity as the farmer shall desire; under proper regulations. Part 
may be delivered by jet, part For pArpc^s of irrigation; and it is 
evident that any farmer ^wMM- be greatly benefited by appropriating a 
portion of his farm as ifieadow, to- be itrigated by the sewer-water for 
the production of earl^ aiid abundant crops of grass. The application 
to the tillage l^ind could be made at any time, on bare fallow or on 
growing crops;: and it is probable that two or more applications in the 
course of the sevatm; of limited .<f«antttjes^ would be fouftd most 
conducive to the luxuriant and perfect growth of the crops. Expe- 
fience will in due tittle -peittt IMlt'the best iyi€kle»i0f apfs^ication. The 
quantities to be given 'I have assumed from an analy^s showing the 
amount of fertilijEing matfer in the sewer-water of Edinburgh and 
.Leeds, as . aaalysed^ the former %y lif r.'Philitps, and the latter by Mr. 
West, of Leeds ; and, making, an approximate comparison with g^ano 
of the best quality, assuming 2^ cwt. of guano to be equal to 5 cwt. 
of the fertilizing mat^er„ jpf^ ,i?e|^e^-w|i^r. .2^ cwt. of guano, applied 
annually to an acre of land* i^rould.indupe.a very rich condition of the 
aoil, especially wfa^A.^eeajpin^^'^^ thj^ farm-yard manure always 
available; and would even tend, in .a eouim^ofvywa, to incnease very 
much the amount of -this deacriplion of manure. Taking the quantity 
of water necessary, frxim analyseiH to furnish 5 xwt. of^fertilizing matter, 
at 17,920 gallons per acre,! g1ve1>elow an estimate of the cost thereof; 
I give also an estimate of the eosl c^ suppTjihg double that Quantity, 
equal to 5 owt. per ftcfe:of gitaao^ or 30 tpna cf %j?a-yard. manured ^ 

* By an experiment made last season, on a portion of meadow in Lancashire, 
applying at the rate of 15 tons of farm-yard manure per acre, and 3 cwt. of guano to 
another equal portion, their effects were found to be inferior to the 8 tons of sewer- 
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EsTiMATB of the probable Expense of Beoeiving^Tiuiksy Pumpingf- 
Eogine, Pipes, Hoae» &c., for raising:, ooiiYeyingy and distributing^ 
Sewer- Water over an area of. Four Sqtiace MUee (equal to 2^0 
acres). 

£. s, d. 
Reeeiving-'tanks or ponds. *••••• 500 
30-horse pumping-engine, eBgine-house» chim- 
ney, &c.^. '•.-•-.-..••. • • 2,000 
♦Threemiles of 12-inch main-pipe • • . • 3,704 
Sixteen miles of fire-clay service-pipes . • . 2,020 6 4 
Hose with screw joints -••••»••• *• •• 283 4 
Flug-oocki. *• •• * • • • '• « •. * 128 

8»635 10 4 
Contingencies, 10 per cent • • 863 11 2 

Outlay for 2,560 acres. • # • £9,499 1 6 

For one acre, 3/. 14^^ 2tl. 



Estimate of the probable Annual Expense of the Application of 17,920 
gallons of Sewer-Water per Acre, which will contain 5 cwts. of 
dissolved a|}d suspended matter, and which is considered to be equal 
to a dressing with 2^ cwt. of guano, or 15 tons of farm-yard manure. 

Raising 45,8;6,200 galloat 200 feel bi^ to be X« «. il. . . 

distributed over 2,5^0 acres, allowing, 17,920 

gallons per acre, at 2d. per 2,400 gallons •« 159 15 1 
Annual wear of hose •••••••• 93 12 

Management, and wageS of men emploved in 

distributing •••••'••'••• 348 
Rates and taxes • • « • - • * '• t « 320 
Interest on sunk capital 9,499/« it. «(!., at 5 per 

cent* «:• • • • «»>« .:•« » 474 19 
Allow faat repairs and sinkiog^faod ik por oent 

on outlay ••...• *. . . • 237 96 

Annual expense of application to 2,$60 acres. •1,635 15 7 



Cost of manuring otte acr^ with sewer-^atet ••0129 

„ „ guano, 2j cwt., at 8^. . . - 1 

„ „ fiirm-yardmanors, 15tOns,at4*. S 

Sewer-Water is cheapl^r than giiaho *'w* *0 7 3 

^ : 4f . fiirm-yard manure • 2 7 3 

„ „ the average of the two I . 7 3 



#aier applied to a similar extent of ground. The water applied not kf^i^g beea 
analysed, I caunot estimate the amount of fertilixing mattert eotttained m it ; but 
assumittg a similar quantity to that found i» the KtKubtitgii »ewe^water, the amoant 
apf>Ueitmuflft4iaval)eea4bboutl792 galUma -per acre, which is nku«h leM than the 
^uant ty I propa^ed to apply to lil afre I ami. ^ » * ^ Jl 

* One-^al »• 'He cost -f the mai -pip** is only charijed, as TroTTi its positioa and 
capacii; u m suaicicat lO su^»piy i*laer wctious ol laud uf tqua. cUeiit. 
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Estimate, of the probable Annual expense of the application of 85,840 
gallons of Sewer-Water per acre, which will contain 10 cwt. of ferti* 
iiaing matter, and which Is considered equal to a dressing with 5 ewt. 
of guano, or iBO Ions of fkrm-yard manure. 

£. s. d. 
Rising Al,75Q,40p gfiUops pf ^ew(Qr<>vat6r» to 
be applied to $^560 acr^,a.t 24.. per 9i400 gal* 

Ions . ........ ..... ..... 319 la 2 

Annual wear of hqse . . .• • « , « • « 140 8'0 
jdana^ement %nd. wages of mQP employed in 

dwtributing ..••...•.,.. ^ .«. 39Q Q 

Ilates and tax^s .•...•.....•«..•.• .^tOO Q 

Interest on sunk capital at 5 per cent. • . • 474 19 

{lepairil and sinking-fund, 3 per cent, on outlay 284 19 6 

Annual expense of the application to 2,56 acres £2, 1 1 5 16 8 

' •■■'■■■•"^■■^ 

£. #. d. 

Cost of manuring one acre with sewer-water • • 16 6 

„ with guauo^ & cwt. at 8«. ..200 

,, with farm-yard manure, 30 tons 

aU*, .,.,,. n ; , • .600 

Sewer*water is cheaper than guano •,.,136 

,« iM farm-yard manure .536 

„ „ the average of the two 3 3 6 

I have ascertained that the quantity of sewer- water ^due to a town 
of 50,000 inhabitants amounts to about 1,190,080,946 galkbs per 
annum, which quantity will yield an annual application of 17,920 gal- 
lons pet acre to an extent of 66,410 acres. l\iking the average cost of 
guano and farm-yard mantire,'as'sh(5wn^ jn*the tirst and lowest estimate, 
at 2/. per acre, and deducting 12*. 9c?., the cost of the application of 
the sewer-.water, there will appear assaying due to the* ^ewer-water of 
IZ. 7*. 3d. per acre; allowing one^half thereof to go to the farmer, 
there will remain a free. income due to the sewer-watecof 45,241/., which 
is nearly one pound per head of the population. 

This result is so far corroborated by the estimates given by Liebig, 
and other chemists, of the value of the solid and liquid excreta of a man. 
But hcjre there is, in dddition in the sewer-water, a vast amount of soap- 
suds, dish- washings, horse and cow uriqe, the debris from manufactures, 
the washings of the streets, &c. At present in most towns much of 
the hujnan excreta, bot^ solid and liquid, passes off into dung-pits, &c. ; 
but a moiie perfect system of sewerage would secure the whole of the 
liquid and dissolvable debris made within the town so as to cause a 
much greater enrlchmei\t of the sewer-w^t^r than, exists at present any- 
where, or than was found in the sewer-water analyzed to afibrd data for 
this estimate. 

Taking f^ general view of the subject^ we may safely assume a clear 
revenue f^ow the sewer-water of all towns of XL for each inhabitant, 
eilhet in a diieet money return, or partly to the inhabitants in a reduced 
price from the increased abundance of produce : and it is obvious thai 
sucb income annually accruing will provide a sufficient fund for the 
improvement of all towns in a manner corresponding to the most en- 



lightened yiews with f^spect tg s^atorjf r^golf^tjon ai|4 lipprovfini^pt 
of the present time^ and vriH remain a3 ft source for f^ccompliahing^ 8u^i\ 
Airther improvenients as science and priiQtic^i ?speri.9PC.Q sh^l frogi time 
to time suggest 

Obstacles^ both moral and physical, will no doubt he found in the way| 
but none certai(i1y more formidable than such f^s were opposed to the 
introduction of gas for lighting towns« At present the sewer-wat^r of 
towns is unappropriated, apd, although all contribute to its production, 
none claim therein a right of property. It is in principle and in origin 
public property^ and, having ^n iipporti^nt value, U becomes the duty of 
the guardians of the public interests to take step$» in the first pl^ce, fo|^ 
the investment of all sewer-water for the public interest^ and thereafter 
to provide legal facilities for rendering it practically available. Soin^ 
time will elapse before th^ public }n general see and ihlly appreciate th^ 
merits of this scheme, and no great heed yf/\\\ be given to it, until ^t 
least one town^ or section of o, town, shall have put the plan intp actual 
Operation ;* but so soon as that shall have been accomplished there will 
be a general desire to adopt the plan, and there will be no difficulty iq 
finding ample capital for the purpose. The greiit outlets of the sewer* 
age of most towns can with little difficulty be adapted to the appropriation 
of the sewer-water for agricultural purposes, and th^ internal and mor^ 
minute sewerage can afterwards be oacried tp compiirativ^ perfectioix by 
the funds which will arise from such appropriation. 

With such command of funds as the application of th^ sewer-water 
will afford, the structural imprpv^n^ent of towns will proceed with ^ 
steady progress unfettered by private interests^ And uninfluene^ l^f 
popular clamour. 



Copt of a Commissioiv issued in the Reign of Henry the Fourth, 
for Inquiring into the Me^ns of Draining and Sufplying the 
Town of Kinoston-upon-Hull with Water. Inquisitum ad quad 
Damnum, 8 Hen. IV. 

Henry, by the grace of God, Ring of England and France, and ^rd 
of Ireland, to our chosen and fbithful Henry de Percy le Fits, Esquire} 
William Gascoigne, Esquire; Peter de Bukton, Esquire ; John Sornp, 
Esquire; Robert de Hilton, Esquire ; John Rouche, Esquire; John 
Holtrum, Esquire ; Robert Tirwhit, William Lodyngton, Hugh Arderaei 
John de Predenesse, and Richard Tirwhit, greeting: Know ye that 
whereas, as we have learned, our chosen lieges the mayor, bailiA* and 
commonalty of our town of |^ingston-upon*Hul], hold the same town 
of us at a fee farm of sixty and ten pounds per annnra, and that town 
is situated upon the river Humber, which is an arm of the sea : and there 
is need in these days of great charges and expenses for the protection 
of the same against the force of the water aforesaid : and so as well oq 
account of charges and expenses of this kind there daily arising, to be 
'sustained and supported, as that sweet water is not had coming or 

* I am at present eufsagtA by the Harbour Commissioners of Aberdeen to report 
upon the bwt means of applying the sewer-water of that city for agricultuial pur* 
poses. 
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flowing to that town, except only by boats, and that at sumptuous cost, 
whereby the poor inhabitants of the town aforesaid in large numbers 
every year during the summer time, of necessity, on account of the scar- 
city and dearness of water of this kind, depart from the same town and 
renounce and avoid it, to the injury of the town aforesaid, and iu process 
of time to the final destruction of the same, unless a suitable and speedy 
remedy in this matter be speedily applied. We, considering the afore- 
said, and that the said town is the key of the country there adjacent, 
and of all the county of York, and desiring therefore to treat with gra- 
cious favour the aforesaid mayor, bailiffs, and commonalty in this matter, 
at the petition of the mayor, bailiffs, and commonalty themselves, h^ve 
assigned you, eleven, ten, nine, eight, seven, six, five, four, and three 
of you, of whom we desire some one of you (you the aforesaid Henry, 
William, Robert Tirwhit, William and Hugh, to be one) lo inform your- 
selves by all legitimate and honest ways and means by which, according 
to your sound discretions vou shall best have known how or be able, 
and also to make inquiry if it shall be necessa;ry, upon the oath of good 
and lawful men of the county afbresaid, as well within as without the 
liberties, through whom the truth of the matter shall be able to be as- 
certained, how and in what manner the said town the better, the more 
speedily, and the more effectually shall be able to be relieved and sus- 
tained with Sweetwater of this kind, through parts there contiguous and 
adjacent, as well by sewer courses as by other mode ; and to the full 
and due execution of all and of each (of the things) which shall happen 
to be devised in this matter, through information of this sort, or by 
inquiries, by you eleven, ten, nine, eight, seven, six, five, four, or three of 
you (of whom we desire some one of you, you the aforesaid William, 
Robert Tirwhit, William and Hugh, to be one) to be duly taken to be 
ordered, made and completed in the best and most discreet manner which 
you shall know or be able. And further to inquire by the oath of good 
and lawful men of the same county, as well within as without the liber- 
ties through whom the trudi of the matter shall be better able to be 
known, whether the aforesaid matter to be ordered, made, and com- 
pleted in this business, by you eleven, ten, nine, eight, seven, six, fiye, 
four, and three of you (of whom we desire some one of you, you the 
aforesaid Henry, William, Robert Tirwhit, William and Hugh, to be 
one) when they shall have been so ordered, made, and completed, be 
to our loss or prejudice, or (to the loss or prejudice) of others, or not ; 
and if it be so, then what our loss and what our damage, and to what 
the loss and what the damage of others, and of whom, and how, and in 
what manner. And therefore we command you that at certain days 
and places which you eleven, ten, nine, eight, seven, six, five, four, 
or three of you (of whom, we desire some one of you, you the afore- 
said Henry, William, Robert Tirwhit, William and Hugh, to be one) 
shall have provided for this purpose, you diligently attend respecting the 
aforesaid matters, and cause them to be inquired into^ and examine 
them, and send without delay' to us in our Court of Chancery, and this 
briefly, the inquisitions thence distinctly imd openly made under ihe 
seals of you eleven, ten, nine, eight, seven, six, five, tour, t»r three of you 
the aforesaid (of whou) we desire some one of you, you the af«>iesa>d Henry 
William, Robert Tirwhit, William and Hiijih. to be one) aud under 
the seals of these, through whom they shall have been made. For we 
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have cotntnanded our sheriff of the county aforesaid, at certain days and 
places, which you eleven, ten, nine, eight, seven, six, five, four, or three 
of you (of whom we desire some one of you, you the aforesaid Henry, 
William, Robert Tirwhit, William and Hugh, to be one) may cause 
him to know, that he cause to come before you eleven, ten, nine, eight, 
seven, six, five, four, or three of you (of whom we desire some one of 
you, you the aforesaid Henry, William, Robert Tirwhit, William and 
Hugh, to be one) so many and such good and lawful men of his bailie- 
wick, as well within as without the liberties, through whom the truth of 
the business in the aforesaid matters shall be able the better to be 
known and inquired into. In testimony of which thing we have caused 
these other letters to be made patent. Witness me myself at Westv 
minster, the Eighth day of March, in the Second year of our Reign. 

By the King himself and Council, 

Gaunstede, 
(Here follows the Return of the Inquisition of the Jury?) 
Indorseo. 
The Answer of John Serop^ Esquire^ and of his Fellow Cofnmissioners 

within umtten^ appears in an Inquisition and Verdicts, — (Sewed to 

this Commission.) 

We, John Scrop, Hugh Arden, John Redeves, Richard Tirwhit, and 
our Associates, Commissioners of the Lord the King, being assigned 
by his letters patent to arrange, effect, and determine how in what 
manner the town of Kingston-upon-Hull shall be able to be better 
more speedily, and effectually relieved and sustained with sweet water, 
as well by sewer courses as by other mo^e, according to the force« form, 
and e^ct of the said letters to us, the aforesaid Commissioners directed, 
as in the same letters patent piore fully appears ; by virtue of which 
aforesaid letters, indeed, by good deliberation previously had. Also 
through the information, assent and consent of the parts adjacent, and 
of very many trustworthy persons, we have, for our decision decreed, 
ordained, and determined that a certain ditch named a sewer constructed 
anew in the pasture meadows and ground of Aulaby, in breath 12 feet, 
and of the depth of 5 fee^ measured by the royal yard, in length from 
the spring called Julianswell, in the said pasture meadows and ground 
of Aulaby, as far as the Waldkerr of S>yanland, and so descending from 
the Waldkerr aforesaid, in the length, breadth, and depth aforesaid, as far 
as Mitonker dike, and so descending by Hitonker dike, on the north 
part of the field of Mitonker, as far as a certain ditch newly made near 
the common road which leads from the aforesaid town of Kingston, 
towards Beverley, in length descending as far as the diteh called the 
Town Dike, under the walls of the said town of Kingston, and so thence 
descending and by sufficient course, as far as the gate of the said town 
of Kingston-upon-Hull ; and that a sufficient dam for the warding off 
of the salt water, may be made in the north end of a certain ditch lying 
between the pasture of Aulaby and the pasture of Swanland, called the 
Waldkeri^, for ever; and another sufficient dam likewise made for the 
warding otf of the sailt water at the north end of aeertain ditch lying 
between the pasture of Swanland called the Waldkerr, and a certain 
pasture called Mitonker, together with all other dams whatever here- 
after to be made; wherever it shall appear necessary to the mayor. 



bufliffe, and commonaUy of Kmgston-upon-Hull, how and in fot«t#, 
Tot the preservation i)f the «weet water aforesaid, and the Warding^ off 
of all sail waters wh&tever coming there forever ; and that ^]\ the dattis 
aforesaid made or in Aiture to he made there, as well in eonstructing 
«ft in repairing, be made by the aforesaid mayor, bailiff^, and commonalty 
HI their own proper cost, without injury, disturbance, or obstruction of 
wy per^ns whatever for ever. Through which sewer, indeed so to be 
Bewly constructed and afterwards to be called Juli^ndikiO, all the Courses 
t>f theisweet waters as well of the said spring called Julians wiell as of 
t\\ other courses of springs in Demynghamynges in Aulaby, together 
with the course of a certain ditch in DemynghatViynges aforesaid, ahd 
the Norihkerr of Aulaby, together With the courses oF Iwo spHngs 
existing in Aiilaby and Hautempris, namely, llrom one spring in the 
ditch formerly (In possession) of Peter de Aulaby in Aulaby, thence 
descending as far as the aforesaid ditch called Juliandike, and from 
another spring in the field of Hautempris in the Northwestyfiges, from 
thence descending by different courses as far as the aforesaid ditch of 
Juliandike, may have a direct course in the aforesaid ditch called 
•t^uliandike, as is above written of the aforesaid matters, in the support, 
upholding, and relief of the royal town aforesaid. Moreover, we, the 
aforesaid Commissioners, according to the tenotjr, force, form, and 
^tl^et of the Commission aforesaid, have caused diligent inquiry to be 
made by meatts of ditferent inquisitions taken befbre us, in neighbouring 
plaees and parts adjacent, in the presence of tenants making communi- 
cations on the ground aforesaid^ where the ditch aforesaid is ordered to 
be made, as in the verdicts of the said inquisitions, sealed and stitched 
to this letter, more fully appears ; all which thihg^ having been ottiered, 
ordained, determined, and adjudged, and also (as it is said) inquired 
Into by us, the aforesaid Commissioners, the tenants of the ground 
Aforesaid with unanimous assent and consent, have defined and on- 
dained that the aforesaid ditch should be made as well in length and 
breadth as in depth, according to our order, determination, and decision 
i&foresaid, and the verdict of the inquisition aforesaid, tn testimony^ 
indeed, affirmation, and approval of our aforesaid ord^r, determiViation, 
and decisions to last for ever, for the improvement of the adjacent 
county^ and the reHff and support of the aforesaid .royal town, accord- 
ing to the effect of the Commission of the Lord the King« we have 
affixed our seals to these pi^sents. 

Dated the Eighth day of October, in the Third Year of the reigti of 
King Henrjr the Fourth after the Conquest. 



Mr. Joseph Farrar, one of the Secretaries of the Mechanics' 
Institution, Bradford* 
What il your experience of the necessity of proviaions for a Building 
Act, to remedy the evils you have in existence in Bradford ? 

W6 should not have had, as we have^ instances where streets are built 
actofts and stopped up at the ends ; of this we have several instances 
itk Bradford. ,£ imagitie that the property has been considerably de- 
•ieriorattdi as well as the health of the inhabitants^ from thai oiivum- 
Mwm^ Another «¥il w^ should b«Ve avoid«d| and the bouses would 
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hate been properly drained ; I think there ought to be some compul- 
sory powers, for the protection of the tenantry, to have the slop-drains 
run into the main sewers. 

Would the convenience of cheap supplies of water and of water- 
closets be appreciated by the workings classes? 

I think the introduction of proper supplies of water into the housed 
would be appreciated, and would facilitate the improTemem of tiie work- 
ing classes; but they are not yet gtenerally acquainted with water-cldsieta. 
' Are there not in Bradford a considerable proportion of married men of 
improving habits that might adopt afciy ittiprovements such as those re^ 
commended ; and if they saw that they were the means of reducing 
sickness, be willing to pay a little additional for the benefits they woQid 
derive from them P 

Ye&; I think many would, ahd would voluntarily pay what was n^ 
tessary. 

' When the betted clais of workmeu become aocustomed to it, Would 
not other inferior classes follow ? 

I think they wouldt 

Have there been many fires iik houses belonging to the wovkf og 
classes? 

I think we have had very fevr fires-^only thr^ or four during tho hifti 
80 ye$rs from tenements of the working classes. 

What sort of walls are built (or the cottage tenements ? 

The walls for cottage houses are getteralty a single brick \ In bftter 
houses they are thicker. I do not think that ih th« labouring tHaifc 
tenements it would be necessaify to incbr the exp<Bhsd of protidiil^ (^ariy* 
walls by a legidative Act. 

Do many of the labouring classes own houses? 

Many of. the working classes have built their ov^n t^ottages : tho^ thM 
have saved perhaps 6(^. or 70^. have purchased land and raisod mon^y 
on mortgsgeS) and then have erected others^ In some instailce^ tluhtt^ 
sustained by monthly payments^ have built, and the hott^s af« divMed 
by valulition and lot* 

What proportion of labouring class houses are h(Bld direiitly tM^ lAdi** 
rectly by themselves ? 

I cannot state precisely ; probably there might htt one-third 0^ th« 
eottago houses owned by th^ labouring clliss. 

Are there other cisssds that are wholly dependent on cottage fentf 

Yes ; I know several who sink all their capital in cottages, and depend 
on the rent. ' ' 

It is to bo presumed, th^n, that few could advance money for peH 
manent improvements on the pioplsnyf 

ItwouMon many be a matter of grtfat severity to hAi% any more 
immediate outlay. 

If thd money were raised by loftn, and payment spi«ad «^ver a period 
eoincident With the benefti — say 20 years*— and chaffed at a tute of Ss^; 
or 4«. per annum ? •' > 1 

it wbuid undoubtedly laciUtit^ the improvement to spread the etp^*' 
difiire over a period of years« ' 

Woald it bo d%^n^ble toonftirea bettervontilaiion ? 

UttdoubMdiy it Wouidi 
i Would it recOivo Much on^tion? 

Itfatoknoli. 
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To the CoifHissioNKES for Inquiring into the Sanatort CoNOitioN 
of PoPtJLOus Towns. 

GbntlbmbN) JSrad/arcl^ Yorkshire^ Marqh 22nd^ 1844# 

The Bradfoid Board of Saryeyon beg respeoifuUy to offer to 
you their opiDioneof what ihey deem to be the defeats in the Geoenl 
Highway Act» aed also lo point out to you some of the ioeal dtffionUiei 
tbey have to contend with; in the disdncge of their d«ty. 

The present Board of SorTeyOrs, oonsisting of 13 metnbeni» wae 
fcmned 12 months ago under the 18th licction of the Highway AoV pre* 
Tious to which time there were only two surveyors for the whole towo# 
shipi A piuiy of rate^yefs alive io the ioiportatice of having better 
regulations in the town, assembled at the vesUy and elected the petaenl 
Bwrd, several of whom bave taken a gmaft interest in the good ma"> 
nagement of the town^ The surveyors, have dhrided the town into dis* 
tricts or wards, over each of which two membereof the Board are tip^ 
pointed to superiatetidi They have let th0 coUtotion of the rate on the 
per centage system, and have made several other arrangements with 
the view ^ carrying out the impr ov e m en ls re€[ofared 4n ilitf most efficient 
and at the same time in the most economical way*, fieveral improve^ 
ments have ali^dy been efiecled ; some are in progtess, and others 
in contemplatiom Nevertheless, bf the present constitution of the 
Board, the whole of the suiveyora will b&ve to retire from office at the 
end of the year^ and though re^digible, they are aware that at the en^ 
sueing election a stronger party may aasconble and elect an entire new 
Board, who may be eii£er tottilly jgnorsatof their dutias, or who, heiag 
averse to the plana of the present Boatdy may snsp^id the improvements 
now going on* and prevent thoae -that ere >ui oantemplation« From thd 
loose wording of the Aet» also^it is not- clear whether, when a Bo«rd is 
once formed, the vestry ahall have powarto revert to the old mode of 
management. To remedy thtise evib theeurveyors think that only a 
portion of the members of the Boardishould retire annaallyi They also 
think that the election should not be by the vestrji^ but that they should 
be elected by the burgesses on tfaebuigess list in oovpomte towns^ orin 
the same manner and at the same time as the Poor Juaw Guardians in 
towns where there is aot< a corporation* They, wish also to remark, 
that the present Act makes no protieioii for supplying vacancies in ease 
of the death of any of the siitveyors. During the past year two activer 
and efficient meaibers of the Boaord have didl, and for want ef such a 
provision, no others could be appointed in their toooa 

The Highway Act doea not clearly deftne die powers wUoh the 
Board of Surveyors have in the appointment or the discharge of somtf 
officers, or in the recovery of moneys, books, documents, &c., from 
any of the officers who may. be dispoeed to retain thetn^ : An inetanee 
has occurred during the present year when a^llector,on being dis- 
charged* took away from Alio office M the rate^booje^aiid kept them 
nearly a month» during which time th6 busmess of ooUedittg was at a 
stand. The magistiales refiised teiinleifeve till the Special Highway 
Sessions were held ; and the remedies are so ivbperiectly deHned in the 
Act, that the Board were doubtful whether they ahoakl'Stteceed when 
the case should be heard. The collector| however, was prevailed on to 
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give up the books after the proceedings had oommeneed. The sur 
veyors think that the law for such cases ought to be more clearly defined, 
and that not only for such cases, but for ikhe general purposes of the 
Act, it should be more summary. 

The fees payable to the clerk o! the magistrates, according to the 
lOlh section of the Highway Act, are, ili the opinion of the surveyors, 
mudi too high, and are coasidered very oppifeeme to the poorer classes. 
The cost of a snoimDBs is ^9., and ior^a distsies^ warrant 4«« Now there 
wcmntnmk tkmsand rate«pa^er»in'B«adfoiHl«4K>fie«ates do not amoimt 
to more than 2s.^taA wken'thevsle isisnall, thesoivseyors are rehictaiit 
to anmtnon fori fear 06 tfae^expeBse. IneioiSe^iietice^of ^is, in soeh a 
flaciuating pepuladon as : that' of Bradford^ a* gretttmaMy of the rates 
aie- lost by the' removal ofr'the>eoc^piereTbefote (Proceedings are cora<» 
meneed* They thinfc that if the fees were less liey should be induced 
to samnioit more readily when ftirata-paytip wvb ^^ettng to pay, and 
therrate-^yets belaid «warff0f;ahis;iv<mld'beooHie'fnorepinietiial in 
their payments^jiTh^ate ofi;6piiiicmi beweipier, that if the owners of 
property isfaaidd pay the rstesv oral leasl^ahe tsatOBYif all the property 
the .rentof which isiundeif IQIi, this cvshwoitld bei«eiiiedied. If a pooi^ 
peraenwisfaes to becaumsed the ^[)ayiDeftt'<eH*hi8 .rate by the S2&d 
section o£ the Act^ he is^pain«nnTthe»inpvvey«4)irJbcfon tiiermagietratesi 
whOf upon bsanng theasase^ ^haee povter to e»iise te rate. This is the 
only mode: pointoi out by^/theiAet, by which*' a poor person can be 
exensed fram the paymeok of tis rate* .Thus if 8:rate*payer owes Is*^ 
imd wishes to: be excused, lie im«Bt^ snmiManj^liast^eyoias before the 
magistrates at a eos^of fli^.^; or,d&e sw^peyoramust aamotion the rate^ 
payer at tibeaame eoM^ and theftitheimagislrail^may foi^e the rate^ 
To remedy this the'sosveyocsi think, that ^tbrBouid should have poweif 
to^umse the sbI»jo£* any poor vpersonwtthoatthe^ interference of the 
magistrates at dl;.or tke soBgistratbsi^iigtit^ieiathe reoomoiendattoo 
of the Bbaord, be easpowered^ .«lunise kudi laites. 

Loml IMffifiultie$>*Jfht»iL](ii&\^ ^^h^ watching the 

town gives tbedommissioncrsi^rappointeebsiiid^'Uie Act, power over the 
caiueways and fioolipaiths io^sBCsh streeteasate deelaned to be within the 
Itmita of tibe Acli The.lliithvseekioniidFi^heCleneral Highway Acl 
reserves to the OopnmisfflOiiem^tbiB/poiteTi'' ^^%e infect of these clauses 
in tl)ere9peetiveActaisjithis,'vUiatF<apai!t^ol^J:tbe«aesewaye and foot"» 
paths are under the coniBil' of tfa^C^ommissioBces, and apatt of them 
undes the snnMgKnsr From arwant vfprpper efiieiii documents, doubts 
arise £reqiiesillj» as- 4o which of )the twa bodisB ceeteiii: parts of the causes 
waxbeloag^u Frota; these? dauaca anotBere%iIiha» also arisen. Either 
from the remissness of ibm OoofeettisBiqi^rs^driironrsooie defect in the 
Atft,e|icniechtBea^ behrebeear freipietiitlyqaaade^Uipda the causeways, and 
a notion has beeomepeevsknti^hatlh^lBaQsienmkys eve the private property 
of the owneier of .J{he. houses. «i Thia;notiaieis^s(i«Bgtheited by the fact 
thali, the owners «kre QoaqpeUedtO'keepthe^eaueeways in repair by a 
dat|se^.iii< tbcJUKali Act liemae>po»k»ior<,'ratlWaf8aiiepul down to 
pri»ai^ve. whftti.thay>«eoQ0Cfve.!thcfis fifffhlsysmd which* area somceof 
great.»nn9)iiiBee<and(daagec'id the pul»Uc..i > Jkt/cpnsequenee'of this the 
aorveyois iiad^g^ealdiffioallyin^widoii^p^the^cavtWiUfviti^ the 

<^iisefr«yaiatibe:corae^ of ^hetjstseets^ or mi laynag down or removing 
eftttsen^ys lo^ nteet the gmiMig reqatMoieiit of the town* When any 



such AltlsraHoii 18 KqairfedU Uny BaTe first lo.pi^Tail ii|koii the Coifi* 
AMslDtten to move in the business ; end when they undertake any 
dteratien^ the owher of the property adjoining not unrreqUently resists 
them, and thus the town is kept in . constant turmoil and litigiatioit 
AiKnit four months a^ the Commissioners commenced an aiteration in 
$Jt» causeway of one of (he principal streets over which the public had 
passed during the memory of the oldest inhabitant. Nevertheless the 
owners of the property adjoining drove off the workmen by main force, 
and the eauseway has remained all the .winter in an unfinished stale^ 
highly dangerous to the public. To remedy this state of thingil, the aurt 
veyors think that the whole of the street from wall to wall ought to be 
under the control of the same body, and that the eSLpense of the making 
and the repairing of the ear t ways and causeways should, be defrayed 
by the pttblie frofcn the Highway Rate. 

. The Bradford Canal is supplied with water from the Beck^ which 
for a short distance runs parallel to it. The bed of the Beck is lower 
than the bed of the Canal, and hence flood-gates or stop-gates are pUt 
down in the Beck^ which prevent the escape of the water till it rises 
to a certain levels in. order that the Canal may have a isupply of water^ 
khiih is tonveyed through a sluice for this purpose. The driuns of the 
town are emptied into this watereourse, and prihicipally above the 
flood-gates. Besides^ on the sides of the stream, there are a great 
many factories of various kinds of manufacture, &g., the soil, refuse^ 
and filth of which fall into the Beck; In summer time the Water i9 
low, and all this tilth accumulates for weeks oir months above the fioodn 
gates, and emits a most ofienstve smell. This noxious compound is 
conveyed through the sluice into the Canal, Where it undergoes a 
process which readers it still more ofiensive ; for the mill-owners below 
thli flood-gates having a deficiency of water, contract with the pro^ 
prietors ^ihe Canal for a supply of water for their boilers* The water 
is conveyed for this purpose in jMpes to the boilen, and after being 
otitfd for the generation of steam, is conveyed balsk again into the 
Canal, so that the waters of the Canal are scareely ever cool in summer^ 
and eonstandyemit th« most offensive gasest The public health sufiers 
tonsiderably in consequence in the neighbourhood of the Canal, as it 
appears f roiki the mortuary returns that more deaths have oeeurred in 
this locality than what have occurred in a better conditioned loeality. 
Durmg the last summer the surveyors began to lay down an efficient 
dlrain in the principal street (Kirkgate) in the place of the old drain^ 
which was too small for the purpose for which it was IntHided; and ia 
iMrder to promote the health of the town it was thought expedieht to 
empty the drain into the Beck below the flood-gates^ This plaii^ how* 
ever, they weie for some time prevented from earrying IntoeflTeet by the 
Cnnal Company, €M the plea that It was a dii>emen of ike icol^^ 
which thef fjbem mi^kd. Th« Company ultimately allowed the original 
plan to be carried out, either because they thought the powers gitea in 
their Act were not sufficient to prevent it, of because a eonsidemtion 
for the public health triuaiphetl over pritate intevesls^ The sur^ 
veyors think tiiat not only shonld the flood-^gtttes betemoved from the 
populous aeighbomrhtiod where they are^ but thiit they should havo 
the power to empty the^ drains Into whatever part of the Beok they 
may think best) provided ao belter r^fitm^ ean^be -foibiiifor tha 
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filtlu They tJtt also of opinion that sotive |fen«ml Bystem of efficient 
.drRihagfesfaoiiid be adopteid throughout the whole town. 

The Bradford Beck passes through the most populous parts of the 
.town. The stream^ as stated above» is the leceptacle ibr the (ilth of 
the town, and during the dry season of the^ year emits very oficnslve 
smells. It is liable to sWeUs in rainy weather, and the lower part of 
the town is inundated* These inundations of late years have become 
more frequent in consequence of the encroachments made by building 
either in or over the watercourse, which prevent the ready flow of the 
water. The owners of the property on either side measure and sell 
half the bed of the stream, and the purchaser, as a matter of course, 
thinks he has a right to appropriate this as he thinks fit. During last 
summer the surveyors were desirotis of removing a deposit which had 
accumulated under one of the bridges, the removal of which would 
assist the escape of the water and greatly tend to prevent a recurrence 
of floods j but they wet« advised that the^^ had no power to interfeiie 
in any part of the stream. They are of opinion that ihey ought to 
have pdwet* to prevent any ftirther endroaehments in the bed of the 
Beek, and also to haVe poweY to lower all or any part of the bed^ 
and to flag or pave it if they think proper, so that the water, in times 
.of flood, may escape the more rapidly. It ought to be stated that 
the registrars af\er a flood nntice an inctease of deaths from epidemic 
disorders in those parts of the town which have been flooded. 

Several nuisances exist in different parts of the town ; but as they 
ure private property^ the surveyors have no powers to interfere to cause 
their removal. One of these is^ in the most public part of the town, 
and in the very centre of business, and consists of refuse, olfai, &c., 
from the butchers' shops, necessariess ash'-places, and urinariest A 
part of this locality is utipaved, and in wet weather is nearly ankle deep 
4n mud* This is private property^ aUd therefore the surveyors under- 
stand that they cannot cause the removal of these nuisances. There 
are nuisances of a somewhat sitnilnr description in 8toU Hill, near the 
parish chufch and the Catholic chapel. The surveyors think that either 
they or some other public body ought to have power to remove these and 
similar nuisances itt the town. 

The factories are numerous in &radford, and an immense quantity 
of coal is consumed in their furnaces. The coal consumed is ^ the 
worst kind^ and contains a great proportion of sulphur. The atmo« 
sphere of Bradford and its neighbourhood is constantly impregnated 
with the smoke arising from these furnaces, and is highly prejudicial 
to the health of those who inhale it. A clause was inserted in the 
Loeal Act, the objet^t of which was to compel the mill-owners to con«- 
sume their smoke by the erection of apparatus for that purpose. Ttiis 
clause hais howeteTi been found to be inoperative from the loose vray 
in which it is worded. The surveyors think that in Any Act which may 
be obtained fot the better i^gulatibn of Bradford^ a clause cleerly 
defined ought to he inl«rted» making it imperative on the mill-owners 
tocoUsuiAe the smoke of the fhrnaces* 

The surveyors are of opini«ki that in the fbrmation of new streets the 
owners of the ground thrown out fbr building shovld be compelled 
to set out the street op^n at both ends, and that it should be paved 
iiiMl tKstmied 10 the satlsHioliM of smnp eompetebt sarysyor before 
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any erections are made thereon, and that ho new erections should he 
allowed, unless they have cross drains from them to the main drain. 
From a want of a provision of this kind the streets in Bradford are 
huilt in a most Confined manner, and they are unpaved and without 
drains. 

By order of the Board of Surveyors, 

(Signed) W, Clougb> Clerk* 



SHEFFIELD. 

Report by Mr. Lee, Inspector of Highways. 

Sheffield^ Highway Offices^ November 29, 1843, 

In a report of the iAcenvenienees «iid Mexpense entailed by manage- 
ment of roads in Sheffield, without system, and under different sur- 
veyors, I may refer generally to Dr. Holland's •* Vital Statistics of 
Sheffield," recently published. A few facts, not contained in that 
work, may be briefly mentioned. One great inconvenience and expense 
was the expenditure of large sums in the neighbourhoods of the several 
surveyors, while the principal thoroughfares were comparatively ne« 
glected; but the nN>t ^fvthis and other evils waa the absence of an 
efficient, independent, pemumeat, paid officer. My predecessor, who 
was employed many y^s, oatdS neither read nor foriie. He kept 
horses and carts which, under his own superintendence, performed team- 
work, by the day. He recommended and overlooked the making of 
common sewers, and at the s^ame time contracted to do the work him- 
self without leveJ,plan,spepificatioa,or written agreement, and of course 
without any regard U^iihe dwie^aioaS' required in the localities* 
Within the last eight yeara^ several miles of auohsewere have required to 
be entirely recoBsttncted, aafd some are now in the state indicated in the 
sheet of transverse sections W the older sewers, in Bowling-green-street 
and Norfolk-street. 

Jobbing to a great extent was done with persons who supplied mate- 
rials and labour ; and one surveyor had frequently a large piece of work 
executed in his own neig^ibourhood, without even the knowledge of his 
colleagues, and to complete such work as speedily as possible, any kind 
of material was used. The form and construction of the street pave- 
ments was almost a matter of .chanqe^ spme carr|age-waya having twice 
the proper convexity, and others being so flat as not to clear theinselves 
of water. The surveyors annually elected accepted the office, ignorant 
of their proper duties, lind when they began to see the evils that existed, 
and were competent to apply si remedy, their time of office expired, and 
they were succeeded by others. 

No books of the expense of roads and works were kept, and the 
annual cost of maintaining a certain length of any kind of rpjad was 
so little known, that the last surveyors, t)efore the passing of the 
present Highway Act, rendered the public liable to repair for the con- 
sideratk)»t)f 100/.V a Ihie 'Of 'three roads, whf(?h have cost annually, 
since that time, the average sum of 241/. 1^, \d. In places where the 
active management is entirely in the hands of the annually appointed 
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surveyors, the expenditure, is much greater than necessary, and the 
roads in a very inferior conditio];i, anc[ the most improper and i go 
practices exist* At the annual, passing of, accounts* in March, tw 
years since^ a surveyor iuforme.d me that in hia parish statute duty 
was still performed^ and that they had taken no further notice of the 
present Highway Act than to al.ter th^ time of electing surveyors from 
September to March. 

Since the present inquiry was proceeding, I have received a letter 
from a rate-payer in a neighbouring township* who had read in the 
public prints the queries put to me by the Commissioner. I commu- 
nicate it, though anonymous, because it displays the mismanagement 
inflicted on a populous place, wkeris there is a Boards but no re- 
sponsible permanent surveyor. 



Sib, Ibwnship of ■■■' ■ 

I take theopportuiutyof addressing.a fefv lines to you, respecting 

the management of the Board of Highways for « It has been 

the custom for a number of years for men to get into office, to serve their 
own interests rather than that of the town at lar^e, bv expending money 
where it is not wanted, for the sake of improvmg their own property, 
while at the same time a. number of other places have altogether been 
neglected for the want of a proper person to bring those places before the 
Board. 

Proposed improvements have been disapproved of altogether by the 
present Board, on account of the expense,, saying that they wanted to do 
with one book, while the next that comes into offiee will be obliged to have 
from two to three books, to repair certain roads that these parties have 
neglected, and yet these very gentlemen can always oblige their friends 
and neighbours with what they may want, by one surveyor saying to 
another, " you must survey my job, and I will survey yours.** By these 
means they put it out of the assistant surveyor's hands having anything 
whatever to do with work. One gentleman nas brought forward certain 
streets that want both common sewers and repitohing ; but because he 
could not get a msjority for it, nothing could bedooe, where nuisances have 
been complained of for years, tp.my knowledge^ . He has, in eonsequenoe 
of this, refused to act with them any more. Such is the practice and 

economy of the — -; Board of Highways. Much .more might be said, 

to show that there is a great deal of partiality where there ought to be 
none. 

I remain, &c., 

To Mr. W. Lee. A Rai^epayer m the above Township. 

The improvements that have been eflfected in the township of 
Sheffield, by a more comprehensive system, may be briedy stated : — 

I. The reconstruction of several, miles of ^be^ older sewers. 

IL The extension of paved carriageways; so that from the 25th 
March, 1836, to the 25th March, 1843, the macadamized roads have 
been reduced from 52 in number, extending 11^ miles to 35 extending 
7 miles. . . 

ill. The generally improved coudition^pf all, the public highways in 
the township; awl, .,.» .,,,., ... 

iV. The cunstauily deei^easing annual ^es^penditure; even while such 
improvemf^nts were being ejected, tl:ie a>i ouiUs lor the last vight years 
being as tulluWb:-^ . • . . ^ . - 
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£. J. d. 


1984—5 . 


. 9,037 1 9 


188e-^T . 


. 8,913 9 6jt 


\%m—% . 


. 8,032 5 Oi 


183a— » • 


. 8,^61 15 a| 


188^4§ • 


. 8,852 4 » 


1840—1 . 


. 7,906 1 Oi 


1841—2 . 


. 7,534 7 7 


184^—3 . 


. 7,234 16 11| 



Ther« »r# in reality n^ leg^l paw^» in foc^9 ta regulmte th« (IrainagQ 
of tQwn9 like Sheffield, %nd tb^ general Highway Act contains many 
defects that would be easily pointed out.. It ia indisputable, that the 
highway funds are extensively wasted and mismanaged, and that the 
majority of parishes are too poor singly to pay the salary of an efficient 
surveyor. . . . . 

I think, therefore, that the formation of districts should be comr 
puteory, and that such districts should be sufficiently large to secure 
the whole services of an efficient permanent surveyor, who should 
•possess the qualifications of a civil engineer. Such districts might be 
identical with the Poor Law Unions, or, what would be better for 
drainage, might comprise geological areas, containing a large popula- 
tion, -without regard to the arbitrary boundary lines of counties and 
parishes. I have no hesitation in saying, that on the grounds of 
eeonomy and efficiency, the sewers and the roads ought to be under the 
management of the sc^me surveyor^ That which is best for a part will 
be good for the whole, and therefore, any improved legislative enact<- 
ments should secure not only scientific management, but as far as 
possible UNiPORMiTY. If it be objected that an extensive system of 
artificial drainage would only be required for populous districts, a sepa- 
rate Act might be passed for the paving, cleansing, and draining of 
city ?ind town districts, and another providing for scientific management 
of the roads in mral districts. 

The spirit of the two Acta would be the ^me,— the difference only 
in the practical detail of each. 

The qualifications for the office of commissioner, or member of a 
Board, should be such as to exclude b\\ jobbing cabals^ and attempts td 
serve private interests at the expense of the public; and to secure the 
greatest amount of intelligence and respectability. 

The qualification, of surveyor should be his scientific attainments, 
skill, and experience, and an unblemished character. A person should 
not be a more eligible candidate for the office because he has many 
friends, but has been unfortunate in some other business. 

The respective duties of the Qoflftmissioners or Board, and the sur- 
veyor of the distnci should be clearly defined* and no Acts oif the 
fojrmer should haiae any force or virtue, but those <»f tbf nm^or par^ qf 
the members present at a meeting of the body duly convened. 

To tnduee men of talent and integtity to aceepi the situatioii of sur- 
veyor, the office should be held permanently during good behavioiH^ 
aueh an offices so qualified ^and faithfully discharging his duty ought 
(a be protected from the unpleasantness of an annual re-election by tht 
Commissioners or Board, when his salary may be veduiQedi 0| even, t^ 
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situation be pllaced in jeiaj^tv^y^ b^cauae in tlie exeroM tif bn puUic 
duties he may i^ave ven^k'f 4 himself obnoxious to indiTidiislB who h»ve 
since contrived to gel tbemselvea «nd thfiv friends Into offiee for the 
puffiQ^ of ipjuring.him. The. moire efficient .and talented tlie6fiicer» 
the more easily such designs against him sntoeed* Wesme the rate- 
payers, satisfied Miith the previous managenent (and lot the eon* 
tinuance of it, the known character of the officer is a guarantee), become 
apathetic and indifferent to the election of the Board, and leave its 
construction to those who have some sinister object to attain. I have 
dwelt niore at length upon the qualifications and duties of the various 
officers^ because it is of little consequence what may be the law, unles? 
It provide that they in whose hands its execution may be placed shall 
be properly qualified. 

Estimates^ 

For private house drainage, I have no donbt tile^piping would be the 
best, but I cannot state the exaet expense, because they have not been 
used in Sheffield : — effiqieut house drainage^ whether by tile^pipe^ brick* 
or stone, 4^. 6d. to 6^. per running yard. 

Where water-closets are used, the whole of the soil and liquid refuse 
passes into the sewers through the leaden pipe and a small drain. 
The charge of the water company, I believe, is 30«. per anni^m for each 
closet, they might probably be supplied fo? much less. After the first 
outlay a good water closet will not cost in repairs* perhaps more than 
59. in eight or ten years ; but the ashes or dust would still require 
moving, and as it is not used here for making brieks-, the expense would 
be per house 5^. to IO5. annually. 

The cheapest mode of house cleansing, irrespective of all other con- 
siderations, is undoubtedly the present one, (i. e.) privies with ashpits 
and cesspools emptied^ perhaps, twice or thrice during the yei^r by 
farmers in the neighbourhood, who pay the oocupiers of the houses 
from 1^. to 3s. per cart-load. 



The cheapest form of closet used herfi.is called the "ser- 
vants' closet;" it is merely a bason or pot inserted into a 
pipe ox drain, with a Hap from the cistern to wash it out 
occasionally. It is by no means ^gicimU. The cost would 
vary, being greater if filled upon the fiyat or second $oor 
than upon the groupd; muQh would also depend upon 
the distance from the sewer. Tbe general average would 

^•— £. s. «*. 

Piumber . , 4 

Joiner . • • 2 

Mason and drain 2 



£. 



BOO 



The best ^Eid roost effsotive vrateiwdoflds used hete are 
the various kinds of *^ paa-oloset," but they veqinre the 
tiandle tOt he liftied np evei^ time they are used ; and the 
various ^* self-acliag closets ;'- either of these kfnds would 
eost under similai eireumstances to the above • . • • 12 

N.B.--r.All closets iufesioT to the two latter are liable to 
become filthy and diagustiag* 
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It » somewhat difficult to say what number would be 
required ; but if every house in the densely populated part 
of the town were to have a separate water-closet, there would 
be at least 18,000 

If the houses in each court had the present privies turned 
into a common water-closet, with a large cistern over it, the 
number would probably not exceed •««•««• 8,000 

In the densely populated part of the borough there are probably 40 
miles of streets, containing an average of 450 houses per mile ; this 
would give t,he 18,000 houses stated above ; 10 ipiles may be deducted 
for sewers already made, leaving 30 miles of new sewers to be con- 
structed, which, at 880/, per mile, would cost 26,400/. or 27,000/. ; the 
average charge per dwelling-house, for main sewers, would therefore be 
1/. 105., and the annual instalment for repayment in 30 years of prin- 
cipal and commuted ' interest, at 5 per cent, would be 1^. 9|^. The 
charges would therefore be as follows :— • 



Fint Outlay, per IVnemetitt 


ADbttal InstaUneaf of Principal and 
Interest for 80 Yeaxt. 


Servants' Closet:— £. *. d. 
Water Closet .) 
Cistern • •> 8 
Drain • • .J 
Main Sewer • 1 10 
Water • . . 


t. d. 

1 9| ^ 

• • unknown* 


9 io 


• • ■ 


Pan, or Self-acting Closet :-r £. *. A 
Water Closet .] 
Cistern . • •> 12 
Drain . . .j 
Main Sewer • 1 10 
Water • • • •• 


«: d. 

14 3 
• . unknown, ' 


a^ 10 


• • 
• 



I have prepared a sheet exhibiting transverse sections of some of the 
older sewers. Several qf them are capacious^ — none of them are in the 
best form ; some that werie laid down only a short time^ before my ap* 
pointment are in a ruinous condition, and in any efficient system of 
drainage, would require to be reti^nslrueted in fet better form, anxl at a 
lower level. ...*-■• 

The cost of bricks forseweh* Turies tccordln^ to the size, quality, 
und other circumstances, for every 1000, from 18^. tO'24^. 

The cost of making the same, for every lOOO, from VS^.ib it^. 

I have also prepared a sheet of ttansverse sections tjf the sewers con* 
structed during the last eight )earB. ' Nos. 4,« 5^ And '6^ are tiol g<Wd for 
cleaning themselves'; they Are iery seldom used, T»eV^ but Whert the 
inclShation of the street is '^reAtj'aiTdilArenf^nly Wc«nse*they at^ very^ 
cheap. N»»<. 7 and 8 are the aentral fortrts «f graie-sfiuprhs or gnlly- 
holes ; the cost per ruuufng fool i'oreaeh isas toi^^.wsi-^ 



Report by Inspector of Highways. 193 

' s* d. s, d» 



No. 1 




5 4 


No. 2 




4 to 4 3 


No. 3 




3 4 to 3 9 


No. 4 




2 6 


No. 5 




2 2 


No. 6 




1 10 


No. 7 




1 4 


No. 8 
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The private house drains are generally badly constructed, and as I 
have in a previous communication informed the Commission, cost from 
Sd, to Is, 9d, per foot ; the forms of several arc given upon the sheets of 
transverse sections of the older sfewers. Owners of property are fre- 
quently much imposed upon in price. They might have drains better 
constructed for the cost of labour and the material 6nly, by our men, btU 
they prefer making their own bargdins. Applications are seldom made 
to nte respecting* ttraiiw by t he cm ng ra r irf prope r t y, exeeptitig to deter- 
mine disputes betwi^en the contractors a^d themselvesv or when the 
drains are found to b£ useless. ...... 

There is no charge for entrance to public sewers : great injury having 
been long done to the sewers, anid to the street pav^nents, by unauthorized, 
persons disturbing Uicni. A printed notice haSrbeen recently posted 
in the town ; and by the direction of the Board, I have prepared a 
printed form of permission, a copy of which is attached to that notice. 

Tliere are no other public regulatlQn& fbrl prlvaie drainage. . 

I have prepared a sheet of iransverse.«eotions of the best forms and 
sizes of drains, and have, shown in colours the materials available in the 
locality. I have no experience to enable me to say whether or not tile- 
piping for small drains would .be cheaper than any other material. / 
think it would; but.th^ public drains couldnotbe well executed, upon 
a large scale^ cheaper than at present. The prides per foot lineal would 
be about as follows : — 
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No. 
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• • • 
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No. 7 


• • • 
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No. 


2 


• .T •. 
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.8 „ 


.. ,JS<u J8. 


. • • * 
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No. 
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• • • 
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.0 


No. 9 


probably 
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No. 
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• • • 
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' N6.10 


• • • 
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No. 


5 


• • . 


3 





' No. ll 


• • • 




6 


No. 


6 


• * • 


2 


8 


No. 12 


• • • 




6 



; Nq8. 7 a^d 8 ace intended, lor grate-soughs, and Nos, 9, 10, 11, 
and 12, for courts, houses, and other private drains. 

My jurisdictioti is conftned to the townabipof St|effield. There is a 
separate Board Jn Ecclesall Bie^rlow. I believe there are some few 
sewers |here,^i( the oJS^^ers , co$^ess they know nothing about them. 
If there are any sewers la the other townships, namely. Bright-side, 
Bwrlpw» Atferclifficij^x-Durnall,, Nether Hal|am,^Bd Upper Hallam, 
the respective ^^iXif^riiis,^ ^do .not^ know it. .1 Wv^ therefore necessarily 
confined my plans* fovtb^.Cc^A^l^ipisiQn^KS to tb^ tP^v^ship of Sheffield. 

* These plans were tranuniited to tlie Comniisaiio9» but it was not considered 
necessary to insert them. 
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The scale upon wbick they are l«d down, is two chains in an inch. 
The private streets and lanes were generally Ih a filthy and abominable 
state until a few months since, when I induced the Board of iGruardians 
to employ a large number of Bble*bodied» paupers in removing the re- 
fuse, and it has not yet had time to accumulate again. These roads, 
and all that are unpavedy I have coloured grben. The public streets 
are in good condition ; but as one mode of repair is more conducive to . 
cleanliness than another, I have distinguished the macadamized streets 
by colouring them pink ; the boulder ^vements^ yellow; and the 
square sto^ pavements^ brown. All the foot pavements iii ib.e $>ti^ts 
are eurbe4 »fld flagged. The blub lines show the lines of equal alti- 
tudes ; the fiB9 lines and lett^nug, ithe situations, sizes, and depths of 
the sewers« The blue 4^oI» represent water-closets ; and as all the re7 
majning houses haT<e only Qommpn privifs, ihey. are sufficiently distin- 
guished without oo]our» . 

1 am unable to say th^ there ]& any street through whijpb tJi^re is 4 
public seweri entirely without priv^A house dxainse 

Wii/iiXAwLcH, Asaisieiitfikinnqron 

To the Health of Towns Commission. 



pLiiNS generally adopted in th^ Town of SHEFPiEtn for Corf Aos 

Houses. 

I APPREHEK& thAt no kgishitlve en&otment csA be JABde |o49Q^[)«] per* 
sons to in'vest capital in the erection of buildings fot the u«ie <tf ($i$ier 
rich or poor, unless such an investment is likely to produce * i^kftixxm > 
it wmild therefore be wasting time to give designs of cottage? €0t tlif 
labouring population, unless it can be showA that such «otM^6 eea bf 
let to pay fair interest fbr the capital invested. 

Being unaeq^atijted with the exsoet plans of cottage ^operty tA |i,riy 
town but Sheffield (wherr, by the way, it is ge«er»Hy >|idiB«l$ied tji 
loWer classes are better off both as to convenience, extent of accommo- 
dation, ancj rent, than in most other towns), I will briefly .describe the 
plans generally adopted. Cottage houses, or com^mon tenements, as 
they are commonly termed, are built in' rows, bade to back, one house 
fronting a gtreet, another fronting iin enclosed yard. 'Ench tenement 
has a oellar, Hying or dtiy-room on the ground* floor, and chamber or 
garret for sleeping-rooms. - . * 

The cellars are drained l)y a ^bugh running longihidinaTty under 
the floors, from thence Into ^a tnairt sewet, or, if ther^ be n6ne (which is 
frequently the case), ifVto as snrall a sough'carried Wlong the -street uMHi 
the requisite fall is obtained as the pwnfer can maflcei ' 

The cellar is alhiost invariaWy covered over with a fei^leW-arch Hp«r 
p:\ved, and has an apeftntein the foot-path ftrr light and^irflefeurt4l»y«i 
cast-iron grate. .. • . . • .; . ?,. ». 

Tl»e living or day-TOOm' !s ahotrt nine 'feet fiighj flbdr 'pa^^d Wiii 
fl igs. The fire-place is f?tted iip w!th an oten to btffce brwidi Ac., %M 
side boiler with a tap for hot water, dished ^o^sfofie ^fth a leatV?*^!^**© 
carry the waste water into the street channel nr sewer, an vtq gnllyto 
Contain 8 or 10 gallons set in brick-WOHt used for hrewini^^ — --ag 
water for washing, &c. ; also a cupboard, besides sundry shelvts, &c. * 



Plans generally adlif^^ Cottage Houses. If ^ 

Tim ehawlnrr to frffoi 8 feec t<» Bi f<^ iiiglii)^ bm^ floor* M* » 
fire-pIaf^A ^iiii stovergrate, Tbe chamber is ixi^d^ priy^^e ^ a p^llPg. 
coveripg t^ attk stairs* 

' Th« garret is about 7 l^et high, and is soipetime9 (iU^d up m\J^ f» 
firerpiace, stove-grate, &c. Formerly iin^ny of tb« e^ijttage^ b^d cj^« 
ineot M^indows, but those erectad M^ithji^ th^ Isst 20 yaars have generally 
beeu fitted up with double sliding gashes. The gre^t superiority of slid* 
ing sashes aver easement windows for the purpose of yentiUMpn is n^w 
so well understood and aippreciated that any jcomn^eQt therf^ou WQi|)d t^ 
superfluous. 

Th^ eottages before describfed, contoiniqg, as w^ b^ve see^» a ggopd 
eellar^ living rpom, and two private bed^rpoms^ previous to ib^ great 
depression of trade, let on an average at 2^. fyi, p^r w/^^> or 6/. \QSf> 
per year, the iandlord paying ppor«i|iteB anA wat^r*rent, the t^nan^ pfiyjng 
highway-rates* The cost of erecting such cottages, inc)ud|ag fencing tbp 
yard, privies, ash-vault, soughing-^yard, and streiet pj3iving, ^^^ ^caord^ 
iiig to the manner or quality of building, from 60/« to 75/t ffs^li 

Gross retit paid by the tenant, 6^. \Qe, 

Interest on— say 70/. . . . .. • • ' . £0 3 10 

Ground rent . . . . . . • • . .0150 

Poor-rates and water- rent ,.•... 100 
Repairs, insurance, and loss by empty-hopses, 

and bad rent . . • . • • • . . 10 

£5 15 

Sothajb thelai^Qi'^P^on.ot ei^pect to g^ nipre tb^ 6 or 7 p^rcen^ at 
ftirthQst on bis investment, while his (^^Ital i^ bsipg ^e^i^qf}^ i9V|?ry y^ac 
by the gcaduf^l dilapidation of such p^ri^b^bl^ <property. 

T^iese collages being constructed )vith4i:Crplacves in, and cbimney*S|fes 
{koniy. every rpom in one or more of wbjpb A.6rf is cp^>stantly burning 
during tbie day-tiipc9 tberieby r^f fying nM>re} pr Jjbss th^. air ii^ all the 
fl^ij9Sr )i'^jth proper atten^ipn to ^ op^^ipg pf,^b/^ ^^hef carries on a^ 
complete a.Byqtem qf yeptilaiion ^^ I ,|[;p^eiye jp4A b^ ^ffispted without 
tbe intrpdyjiptjon j9^.,c9i}ap.licat^(}, n^jachin^ry^ wbicb jvpuld, it_ left to the 
{Ba9J^e9ientpft?nj|i|ts, ^QP Miptp dj^e^ . Th/^ R^Yj i^W^oypj^ent, 
I can suggest in the erection of ^iy^h'Sf^i^^^ ¥f^Vli^ bp; \p ^ak^ tbe 
r,oom^ ^ little l^rgj^r and loftier. . , : .. 

It ^^ been ^aj^ that c«>ttage-botU9es , ought i^, ^ be bui)^ ba/c!f.<tQ 
bac^, b^t ahp^ld b|LV|&. btojth fronjt ^n4 ^^^ dpf^rs^ in prder that a cijurr 
reiat of air mig^i pa^$ throi^^b tbe house to v^i^tilate it; but ft mi^t 
0^ b(9 fofgpM^n ihi^Jjthe Jpwfrja^ welj %s jtbg wp^r <^f^^h i\^^ fS^m& 
as ymVi. as the \^eak, ^^ffec frjc^ ,4^ri^^ 4ri»Mgbl#. Q^jp^r^^P^^ 9^ air; ^^A 
ipay it H^t h^ #8 nec^^^ary, if mi ip^re^o, fpr tbfi^.tl^iQly cla4 aiid poorly 
£sd g^cb^nic an/d bis family ^s fqr tb^.upp^p^^^ ^ho lack neither 
clp thing nor ioo^* Cottages ^reotejd on a plaif siipiiaf tP thp accp.m- 
panyjf^g.skelch^ are not only builif a^. l^eas^,. <?p*jt^ bM^» 1^ Wy .^pipi^^^f 
mu(;h w^ripar.a^ be^^ter. veoff)a(e4 Aa^ hpu^^ h^V'}^^ f^^-9^ ^4 b^)^ 
4o^^ w jtb tioro»gb,4flaiigbt,9. . i, 

. After providing a warm, jwe|l v^entilated, ap4 W^l arranged C|l4^g? 
(or this af ti^f^ a»4 bis f#fni!jr«^ <^xt c^Mi^^^iiob is drainage. Frpm 
the wanjL of pro{^r.a/i^Uoi» to.^iii £!|:|^.^»^;|itial)tQ^h^ health oft^^^rns 
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(ttftetkig, as it does, the health of the poor ill-fed much more thafn the 
well-fed) httTe arisen fevers and a long catalogue of diseases affectiBg 
the health and lives of the inhabitants. This has been the plague-spot 
of our towns and villages. Let all the surface-water be conveyed imder 
ground as soon as may be by well-contrived and spacious common 
sewers, sunk deep enough to drain all cellars, &c. : compel the intro- 
duction of well contrived stench-traps, whenever a communication is 
made from the cellars into the main sewers, and also to all street-grates, 
and the hydra-headed monster, ftver, is more than half subdued. No 
matter how numerous or capacious the common sewers may be, unless 
the foul air generated in them be preventefd being drawn therefrom into 
the cellars and drawn thence by the warmth of the upper rooms amongst 
the inhabitants of the house, the evil is but half remedied. 

The next consideration is tiie least ofiensive kind of privies or water- 
closets. I think the ordinary kind of water-closets not only too expen- 
sive hut totally unfit for the use of the poorer classes. I may venture 
(after a good deal of experience in such matters) to say that I am pretty 
certain if two of the best and stropgest kinds ofcloset,ivithan abuiyiant 
supply of water, were put down for the exclusive use of eight or ten 
cottagies, they would 'not only b^ out of repair in a fortniglit, but use- 
less and a positive nuisance ; then what is to 'be done with children ? they 
could not be taught to use them properly ; or, suppose they could, who 
is to keep them out of mischief. In a large and well-regulated hos- 
pital for fever patients situate in a sea-porf town that I visited some years 
ago to examine and report on the method of ventilation, &c., I was told 
that it was next to impossible to keep the water-closets in order in con- 
sequence of the mischievous prq)ensiiies of persons using them : some- 
times they thrust old stockings into the trap, at others spoons, and even 
knives and. forks had been found there. If, however, some simple plan 
could be adopted not easily put out of order, with a plentiful supply of 
water, and proper officers, such as policemen^ appointed to pay periodi- 
cal inspection visits, with power to order the closets to be cleansed and 
repaired, if necessary, and conviction before the magistrates to fine per- 
sons for neglect or mischief, under such ciroumstanses, I think the in- 
troduction of well-regulated water-closets instead of open privies and 
soil-vaults would be a great benefit to those who are under the neces- 
sity of living near those conveniences. 

I have already given an opinion as to the best oieUiod of ventilating 
cottages during the day-time without the introduction of any artificial 
means; and although great benefit may be derived by proper ventiktion 
dorinsT the day, it is of lOuch greater importance in the night, when the 
small bed-room of the artisan is occupied by himself, his wife, and, may 
be, one or two children, containing perhaps not more than 1000 cubit feet 
of air, the fire-place probably boarded up to keep the room warm, and so 
prevent ventilation that way ; these are the rooms in which the family 
spend perhaps at least one-third of their lives, not uufrequeotly breath- 
ing the same air over .and over agaki ; it is evident, therefore, that if 
ventilation is of importance anywhere, if must be eq;>eciaily so in a bed- 
room. So much depends^oB the inmates of the house using the means 
provided for the purpose, that to propose a plan which would be gene- 
rally applicable seems an exceedingly difficult task ; persons, especially 
poor persottSi like to be warm and comfortiMe when they, go to sleep; 
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Hiinknig^ nolhftig of the bad effects of breathing over and over again a 
vitiated atmosphere, they close up every place that may let in air; at 
this we cannot be Surprised, especially if the air comes in draughts. 
The grand object to be gained is the ingpress of fresh air in moderate 
quantities, not in currents, but contrived that it may spread all over the 
room so gradually as not to be perceptible to the inmates* I have in* 
trodueed a plan of supplying the day and bed-rooms of the Ecclesall 
Bierlow Union poor-house with fresh air which answers the purpose 
admirably. An opening is made in the outer wall and a flue carried 
from thence between the floor timbers to the middle of the ceiling, where 
the air passes into the room ; in order to prevent the current of air 
from rushing downwards, the aperture in the ceiling is masked by a 
large circular iron plate, on to which the air impinges, and is thrown off 
in all directions horizontally, gradually mixes with the air iu the room, 
and drives out the foul air. This plate is fixed to a screw passing through 
its eentrej and by turning the plate round, the aperture may be 
closed or opened little or much, and the 
supply of air regulated at pleasure. 
See drawing and section. There is 
another but less certain method of ven- 
tilating bed-rooms, uncertain on two 
accounts ; first, .because the livitig-room 
fire would not always be burning ; and 
secondly it would be aflPected by changes 
in the atmosphere. The plan is as fol- 
lows: to form small air-flues from the 
chamber and attics and carry them up by 
the side of the living-room fire-flue — the 
air-flues to commence close to the bed- 
room ceilings and continue up above the 
roof. The rarefioation of the air in these 
flues caused by the heat of the fire-place, 
if constantly kept up, would ventilate the 
bed-rooms ; but if a sufficient heat was 
not maintained, the ventilating process 
would cease, and cold aif would come 
down the flues into the rooms, and the 
consequence would be that the apertures 
would be stopped up and the partial 
efficiency of the ventilating flue de- 
stroyed. 

I think it most desirable, both on account of their more exclusive 
usefulness and greater economy to the town, that water and gas-works 
should, if possible, be the property of the town, and be managed for the 
benefit of the inhabitants generally, all profit derived therefrom to be 
used for public purposes. 

The Board ;0f Surveyors of the Highways appear to be the proper 
parties to undertake the management of these works, the attention of the 
survteyOFS and their officers being principally directed to engineering 
pursuits ; and besides, as the streets are being continually broken up for 
laying either gas or water-pipes, and much unnecessary expense incur- 
i«d therri>y9it seems to me that the interest of towns would bebes 




A, Calvert for gas and water-pipes. 
B. Cjvinon sewer. C. Trap. 
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i^eored by unrting iht mvk fttid ^s-wotks with thft h1gh#tff oiiMg^ 

If a tegular systeiri of drainage be introduced, cbnnectifip^ itatefJ 
idosets and soil-vaults, and for carrying aWay the niiid, &c., frOtti th4 
streets, how valuable f^)r such a purpose would be the well-directed uw 
df any surplus water, and during the rainy part of the year when wat<»f 
Vras kbundadt all the sewers in the town might be scoured out at llttl# 
at tko cost. If the authorities of the town had the control of water and 
^as, there would be no need to deal both out with such a niggard handf 
because!, aAer supplying the inhabitants at fair prices for their owrt 
private comsumption, the Surplus might be used without scruple tothi^ 
hse df those who pay for it, and who will gain nothing bjr stocking up of 
lasting gas or Water rather than lower the price. 

It would be highly advantageous, both for the ptiblic health an4 
economy, if there was some well-considered legislative enactment ttf 
enable and perhaps to make it imperative on surveyors of highways i^ 
carry out by degrees a general plan of drainage, ill both townii and 
tillages. In the town where I reside, till within the last 20 6r 80 
iears, sewerage has been left to the owners of property, 1»ho were 
tompetled to drain their cellars, otherwise hone Would haVe been made/ 

It is not in my power to state hoiv much extta CdSt the 6wners of 

|»f<»perty have incurred by everyone doing his own WortC than Woiild 
lave been the case had the whole been done by the town, supposing 
hey had io pay the town for doing the work for fheitt ; bat I think, 
rom what I have seen, I shall be withiti coitipass if I say the (fodt has 
>cen at least threefold. 

If I might be permitted to recommend a plati which would fn my 
Opinion have a tendency not only to improve the sewerage but econo- 
mise the expenditure, I would have a commbu sewer on each side of 
all the wide streets, if possible just tinder the cliannela or curb atonea^ 
the bottom of tlie sewers to be 12 or l4 ftet bek)W the roadway, and at 
least 4^ feet high. Into these drains I should of course (urn all th^ 
house-drains, being properly trapped above the commoh sew^ra. I 
would have another vaulted passage for the express purpose Of filing' 
therein water iLnd gas mains, so that mains might be lafd or repaired^ 
lind the inhabitants supplied with water and gas, vnthout Obatrddtillgf 
or damaging the carriage-way at any time. 

The real meaning of the word economy in the eipendittire df pnblio 
money, as applied to the sanatory conditioti of toW^tf^, elspecially the 
wholesome ventilation of house drainage, and the general comfort and 
convenience of the inhabitants, is little understood. If the wealth of tfc 
Aation be its population, is there nothing saved to the puUie by pre- 
venting (as far as the adoption of such measures can, hnd there are 
hfariy prbofs that itiuch, very much, can be done) ftialignant and of her 
dailgerotis fevers caused by 4n accumulation af dta^tiant water and 
filth. . ' • 

The preservation df the public health is not metel^ an aet (»f hu- 
Inanity, but a substantial saving of public money. The lolf« Of health 
hhpov^rishes families sometimes to such ati extent as to compel an 
application to the p^Hsh for relief] and when the heads of families fffd 
tak*^n away, how are the (too frequently) helpless Wives and chiWren 
to be provided for^ but odt df the public purse ? Look at the aabjeciiii 



Plans generally ad/OfMfor Cottage Houses. 199 

ftay wmyy And it will be found that tlie cost CDDsequent on the loss of 
liealih Mid premature death of the working classes falls oo the public, 
either directly by parish retief to the survivors, or indirectly to the 
eOHtribuMohs^'of prltate individuals. If this be so, what Is ut but au 
improvident waste of life and money to delay the introduction of those 
saufttory regulations which will no doubt be so beneficial to the public 
health ? 

Nothing would add more to the convenience of the ma)e population 
of large towns than the introduction of urinaln in the streets. I need 
not dilate on the great injury sustained by many persons in consequence 
of their inability to find a convenience '^ where decency does not 
forbid;*' neither need I point out the outrage on female delicacy by the 
too frequent and in many cases of absolute necessity, of an exposure 
equally painful to both sexes: it Is always best to provide what is 
necessary fairly and without disguise, making it as decent as possible* 
Matters of detail requiring constant attention should be superintended 
by the ^lioe, such as inspecting water-closets, or privies of the working 
elasses, common yards, pumps, traps, urinals, &c., with power, if need 
be, to order them to be cleansed, and, on conviction before a magistrate, 
fine partiea for neglect. 

It is woi^se than useless to legislate upon matters of this description 
tmlees Parliament provide means for carrying their Act into effect ; no 
Ad of Parliament having for its object the improvement of the health 
of towns can be carried into operation unless parties are employed to 
be constantly on the look-out to prevent the provisions of such Act 
beeoming a nullity. 

There i« a considerable waste of money iq almost every branch of 
the ptihiic service, from the apathetic indifference of many persons 
ttnnualty elected to render their gratuitous services as overseers of the 
{>oor, guardians, surveyors of highways, &c« It is notorious that the 
duties of such persons are lamentably neglected and lefl almost entirely 
to clerks \ truly has it been said " everybody's business is nobody's 
bttsioeeSi" everybody meaning the public, and perhaps nobody Uie 
ovenMwrs. When anything very flagrant happens — and it must be 
Yery flagrant indeed to rouse the public attention-^objections are 
raised against the appointment of individuals to public offices, when it 
is khown that they have attained their situations by some manceuvre 
to serve their own interests or the interests of some of the paid oflic^rs. 
<>ne thing is clear enough, (excepting in extraordiiuiry occasions,) the 
clerks select and appoint who they think proper-^in fact they choose 
their own masters either directly or indirectly. Such a state oif things 
nogfal Hot to be permitted ; for if the sel^^tion be as good as oould be 
Jirished, the officers have an immense advantage, by being in possession 
of th^ minutiae and ins and outs of the business, while the overseers, 
&e. BK probably as ignorant as children who have got th^ir first lesson 
to learn. Sinee Boards have been more generally introduced, it would 
appear as though individual information on details had gradually 
idiminiahed. Each member of the Board probably quiets bis oonseience 
1)y hoping his colleagues, some of whom have more leisure than 
bimseif, will pay close attention to busiuess, or at all events the clerks 
atid auditor, if thete be one, will take care that all is right; so that while 
Oh the one hand Boards have undoubtedly prevented thfit barefaced 
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jobbing fio prevalent under the old 's^Mltem.ohtiie'oAftrltuid kU to 
be feared the members generAlty atft m though their duties exteaded bo 
further than sitting in council at the Board. 

For the salutary regulatfdn of public afllttr«# Central Boards are 
indispensable to prevent, as far tsti posifWe, the appoiutmeitt of imptoper 
persons to public officers, whether hon^mry or paid* and ommaaager 
ment, jobbery, and peculation. Every town should be divided into 
districts, and one or more members of the FaroclMal Board selected 
therefrom. If the Board ImmeBiarely after its ap^otatoientwas dimded 
into a given number of committees, each hairing its oxdusive depart- 
ment particularly defined, and required to pi^sent a report of the 
business in hand periodiqaHy to the Bbanlv tl^i* division oi labour, with 
the necessity of doing it,, would make the task both easy and effective. 

The auditors appointed under the New Poor Law are all very, well 
in their way, but they csln only detect mischief when it is completed. 
What is wanted is some method prpreventing,o^'at ell events nipping, 
it in the bud. Auditors sfee only the surface after everythii^ has been 
smoothed off ready for th#m, whereas iticy ought to «ee the working of 
the machinery from theb^ginnmg to the end, aa well as the resiill.' 

Might not one or two respectable and responsible perspus* who 
should occupy their time entirely with pubHc busiwess, be appointed by 
all the local Boards^ with salaries s«fcject to the apptobalion of. the 
Board of Control, to take upon themselves the general stisjreilisaiee of 
all parochial affairs, and audit all aecotmts, not interferu)gL in; the 
slightest degree with the acts of the diflfereiit Boaids> but to sfl*^*^ 
their orders are properly eistrlied' into efRsct; to have unlimited poWl^ 
to inspect all books and documents at any time; in short, to aee'thll^ 
the officers honestly and diligently discharge their duties themselve^ 
being required 'to re nd^' periodical reports on the sanatory condition 
and general slate of the town, the account and conduct of the o^oers^ 
&c., to the Central Board. 

The Central Board should be composed of gentlemen who have had 
experience in such business as will come before them. No engineers 
or professional men should be on the Board, although it would be 
advantageous to have a consulting engineer. The Central Board 
should have control over highways, sewerage, water, gas, and the general 
health and sanatory condition of towns. The business of the Board would 
not be merely to t*ontroi, but^o collect and store up valuable informa- 
tion on all matters connected with their office, and distribute such 
information, after its merits have been tested, for the use and advantage 
of the whole kingdom. 

The Commissioners should abstain from making any local appoint- 
ment, leaving such appointments to the local Boards, merely reserving 
to themselves the right of inquiry into the competency of the pulies 
appofnted, and if proved incompetent, to direct the election of a more 
suitable person. There should be some test of the qualifications of 
paid local surveyors before* their appointments are coiiiirmed ; but 
great care should be taken that the test is as simple as possible, so as 
not to prevent persons who have not been regularly educated for the 
office from being elected, because it frequently happens that such persons 
being practically self-taught are more efficient than theoretical book 
students, I should like to hear of a plan tor rewarding meritorious 
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publie servants ; we hav« pkaty of laws for punishini^ persons who do 
illy but not one thai I know of for rewarding and encouraging those 
who do well. 

Much benefit and great saving would accrue to towns if the Central 
Board were to order a gcQeral plan to be laid down of each town, 
showing tiie comoion sewers already made» and the best plan of car- 
rying out, from time to time, a complete system of drainage. When 
such plans have been approved by the local and Central Boards, no 
tdterations aboidd bi allowed, unless satisfactory reasons can be assigned, 
and the Bppn>val of the Conunissioners obtained. 

The plan I propose for trapping 
the sewers, grates, &c.^ consists of an 
iron frame fixed ia a sloping position, 
an iron or wooden door to be hung 
^reto, having a weight beyond the 
hinge or eentre sufficiently heavy to 
keep the door close with the .weight 
of a small quantity of mud or water 
upon it; when an. additional i}uantity 
was thrown in, the tfapndoor would 
sink and let the water afid mud into 
the common aewei^^— see Pla^ The 
advantage of this plan is its sim- 
plicity, and self-acting, and seU*" 
cleaning principle* W^n there was 
no surface-water passing iitto the sew^r, the tmp would of course always 
be closed. 
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^ REPORT a« <Ae SANATORY CONDITION o/EXETER. 
By Thomas Shapter, M.D* 



ExKTER, the capital of the south-western peninsula of England, situated 
MT 45' north latitude, and 3* 41' west longitude, is a densely inhabited 
and compact city, occupying the fiat summit and declivities of a ridge- 
Uke hill, which rises gradually from the eastern bank of the riy^ Exe 
io the average height of about 150 feet above the high-water level. 
This hill presents gentle declivities on its eastern and south-eastern 
sides, and abrupt steeps on its north and north-Western ^des. This 
natural disposition of the ground presents every &cility for the most 
efficient drainage, and renders any obstruction to the free flow of flood 
water nett to impossible. The neighbourhood of Exeter abounds with 
Very beautiful country, which is peculiar from its extreme variety ; with- 
in only a short distance, presenting the different aspects of moor, moun- 
tain, meadow, and woodland scenery. Its general character is that of 
a succession of small undulating hills, diversified by bolder swells, 
which, increasing in height as they recede from the city, ure eventually 
lost in the elevated ranges tlmt form its protecting boundaries ; so that 
Exeter, though for the most part standing on high ground, is yet sur- 
rounded on every side by a noble, though somewhat distant, amphi- 
theatre of hills, excepting to the south-east, where the broadly-expanded 
estuary of the Exe opens to the English Channel. The more promi- 
nent boundaries of the neighbourhood, by land, are, to the soutiii-west, 
Haldon, and, at some distance beyond, the long line of Dartmoor ; the 
ftirmer presenting a protectoig barrier of more than 800 feet above the 
level of the sea, while the latter is an extensive mountain ridge, whose 
mean height is 1792 feet, its highest point, Cawsand Bog, being, ac- 
cording to the survey of General Mudge, upwards of 2090 feet. To 
the north are the Whltdtone Hills, which, from dieir protimily, and 
height of 740 feet, form a screen of the most essen^l beiMfit: these, 
with an interval of less i^vated ground, are irregularly connected by 
the Slofee range to the Woodbury Hills, which present themselves as tte 
high lands to the eastward. 

It IS so well understood that the natui^e of the soil moiMes the cli- 
mate, impresses a character on the waters, and influences in many re- 
spects tbe occupation <^ the inhabitants and the general condition of 
the animal economy, that I feel it would be an omission to pass over 
all mention of the geological formation of this district. The rocks which 
here ofifer themsdves to notice include some of a very extensive series, 
ranging from the granite to the lower cretaceous group, vie., granite, 
grauwacke slates, carbonaceous rocks^ schists, limestone, new red sand- 
stone (including Exeiertonghmeraie)^ green sand, gpranitic green stone, 
and trap rocks. For any very detailed or particular descripticm of these 
rocks, the comprehensive Report on the Geology of Cornwall, DevcHi, 
isnd West Somerset, by S«r H. Dela Bedie^ may be cimsidted. I diall 
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only briefly observe upon the economical purposes of those upon which 
Exeter itself stands, viz., the schist, the new red sandstone, and the 
trap. The schist^ provincially called schillet, varies much in hardness 
and duf^bili^y^ being in som^ace^ in^bl^>4n. others exc^^^iqigly )»rd, 
and having occasionally a Conchdidal fracture. In ' this latter 'form 
it is a stone very well adapted and frequently applied to the purposes 
of building and road-making. In some places it passes into rooUng 
slate J and as such is occasionally. used;.U.is, however, of a very in- 
ferior quality. The minerals of importance occurring in the schist are 
inaili:!Mi€$i$, IM» %nd, in small q^UAtiliep^ oc>f}per. TJiP dply m^^ 
i^w in full WPrk in th^ ^mediate ^ighbourl^pod of £KieteiF a«e tha^e 
of oi^gaA^se. Tb« SQili piodo^ by tU^ depompositiiNi of ih» mVi^^ 
ficjal iMirts Qf ti]u9 fimm^m^iA M^^U «dapt#d to th« gr^firtb of i^he^ 
ai^i th^ o»k groivs » it ^ a wped- It is» how^v^r^ i^ cpld j^j, i|ii4 tbe 
feajiops to? c^nsiderM lue^ly a.fort^pgh^ lator tjian on the mt l^nA. 
Th^ neyo tH mmkiott^^ w whifsh E^er i* chiefly bi»it, y^m from ft 
p^mp^et 9ton9 to » ^^^ iQQse^grpiiied mid, • with h^s and Aer« ^m?* 
bedded 9laf» aivl itias^e^ of « pe^uliair coiigl(H9er»^^ Tb« plfty^ flfle 
Hs^d l^rgdy for bri^ktiiiiikiag; iu fi|4i^itis tlm iwenp^Mop ^ntj^jtod 
upon the ivimbiimU^ of th^ j^itf wmiiMm, Th^ i?oiEig)aiB9iF»tiB i» a 
good b«ild»ig^«toB#y and mmih i^sied ; 4b^ ^oiopfio^ m^^^s is iSfod 
for fl90Ciiig. Th« ffoil <^ the sa^ulstonue di^^triiet is gmer^ly (Jfy and 
fertile«f and when Hm Brnk-lmr^ a^Bnt^wmf ^ mort^ oisfldpai^t mae 
tArinls foixtd with Amm^^ &eif trpdvtftiffi q^u|% <is good* |i) APfi^ 
parts tha marte ar« #irm w^ irejl#iitiv«, «ii4 iti»i»^i^fAatly su^ ifiiich 
from ^nica^ or de$ciep«^ «f mm,'^ ^Thi^^^ f4»<^' am fzlp^fly inl^^sti- 
iag 4w»b«iUi^g-8t<iaK%wd, in Es^ter Arid ^h^- imieediikto ii«igbbi9iMr- 
hooA, araextensurely quarried &r rt»* purp<w*e. Und^P^ iwftt#r th#y ana 
exaeli^ni^ r/9mtii^ 1^ mikm aimpsl. equaliy with ai»y -toof^m eUvmi 
wh^ exposed t(0 t}»# viivuili^s of.llie al99ii^pli^|f/»» tiia4 p^tiw wbiah 
is ireiiNMi with p^k^fmH^op^ Awj^^ifwrnnmrnk^^ 
til jcrystalliMklif^ 4iiNi9pa«iV ma (b^.massiM ^ rffpk et^/Mm^^ b^fir^Ml 
4h» veips ^$ni»»bl«i iato.d«i«t.7 wh^ Ih^ jr«iii$» »^ of q^m^ it« ^arr 
^ty is flmch.giMbin ITKelr.ive^iiBt a IflPg' ti»i9{tfa^ ^i«9|i f^th» t^m^ 
sphere, sud^nply WimI together the »imi«i> rf stajy#t<in# which they 
•iHBl<m'; bnt the .joiost < dumble p»rt itf t)»s ir««»k'4s ih^t • whi^h ai firs^ 
9i|^t (»• would Holbs »oUnsdit<» G«$]iB0t».viz,»'A^ ir^siepiiar pN^ti^n 
frhMB.riitMes ampmirally «io|»ty>; ni^bc^fs 4he 1^, #ff4 «&»}»# 
wtoiigbt* I» etxamiiiwg >l)fa« iHdi^r bui^diiags aC tb^ 4istriet where (bifi 
rock has been employed, it will be found thut ib» ^Bm9 9n4 /Mgpft «f 
^llonss.takiBQ fr»iti Ihyi ve^icsttiir pafl:>'>aiKBM»irp'apd p^rfld^i idiikt^he 
jmn(DdfliQBieS'S«ftfl0milwii«^4«giLyi^. .t ^^ 

: Th^mer £i», ftow.wlM^shtlw^y it^k^il^ n9me» j^^lbefire^i^id 

t«i9iofli«t.v«Miof tbe.spHthof 0«viB»i. Itl^s it^^rii^ in ibfi^ isf t#|ir 

fiivA «i«or district, i^gMed Sanaori from wblii0» i^flow^ tbiyittgh v»rip4 

^od be»iilil»i ^^»try, sod m*i^»Afiii^Uln$» a .%i* Iriiwir.^ I^frt^ip $ 

Am winding thmif^ihs jMawfie mi womM ?^ of ^kl^, i^ 

flows oi«r the mm iwd^aiidstaiiey h^lmrn^^ Urn tmi mthf^f 1lM»rv#rl«B 

xaail fiihrertait aoi}^ Immfim erma^p&mi SfOm^mfA ^fifthly l$s^^s«4 

^m^uies its coiur^e over lbs scbisi' IU> JBx^lt^. i^Ofir the ci^y, a(t tjb# 

•nay, it again fl^wv upiMi a bed ^fiView vedr £«iNtel49«^ ^atts oiffr saany 

«irs^ and^ptsMOg Ibnsiich TffraJ«^«9e^i^ ti^^^kfm^ K^r 



wliiek ift of. red saodeton^ r<K^ i^ad p«lb pf fiea-^aini, fts u» g^iejrally sup^ 
pa«edy it «»ptlre» ils^in^ tlui ^ngtisk €1)iQ|^|^1, h^yspg^ irofla its ii\m 
to its 9ioQthy pursB^d fatb^ ^ direet ^w^se §f 4SQ n^ilie^, WUb a ^1 of 
I foot IB 406. The £x« remvas sey^r^} trib^tjeyry riy«rs; the£)reedy| 
the Cidm, the K^eiii, and ^^ Clyst, «^e in ihfi impedw^e aei^bWurT 
hood. Tlu9 lK»gkt of the rlvjer jis adSectcid by tke tid^ j^ Yfiithip i^ i»i^ 
of E«eC«r^ whipr^ j^op furthi^ lAfliieqo^ d» preveMed by i^ ureir. 41 
the quay« immediait^ly hel^i^r tlie w^ils «^ the cjyty, th^ jbrjepuUh (^th« 
»v«r is 120 leet, and H^ depth ayomges rather mgr^ ft^P nine. T^ugb 
the fsity 'Usrif as fi\m^» the iii4uie»e9 pf fl^99dfl» y«t the i^iyer is <#ea, ]^ 
thA meUm^ (9f asioiir, i»qd ^^jsntwi^ h^yy j^i^ fco^sider^i^ly sw^o, 
when its woAtrs cmt^ doiprni^neQ^if 4i@<?p)Ai|i'e4» ^spi^ialjy a&e;: tb^ 
JuDGtioD of llie Cmedy^ -which pa«$j|ig iWm^ ^ Ted j^^n^d^tOQe i^st 
tiiet h^tmrnm Saadford «iid Uf»AiMai H^io^ .,di&eiMirs«$ i^s^li^ jpod^ 
with dds aoil^ Miib^ thu Elfje, tpp m^al^ai^ the ^y. The^ Qood^ 
iifua^y Icdu»pi44» helirfen.N^ |#d Mf^^h* bj^jtixi^r^ B^^tiejuir 

)fldy in %E^e«iher ;i th^y «eldQm tise faor«.di^ feyea ^ f^vf tjpf 
^gisiniiier k^ei ^f the mtor* dwi^^ 9t nre fiNUirFiiJtaf A>^9 of ^ ffiudk 
flawre amiKKliimt {jb»racte;f 9i3ewr. TJi^ S¥« ji^iwtery Q9 ^^!$im ^ec^s^i^n^ 
is rfiiideri»d iwrbid bjr tJbe'«j4i^iejatsM»9.4>f tiiMi di^rerfpU'^f^j^iv^Lsip^ fr^ji| 
the up countries, otherwise its general character is that of ^lehig iclear, 
jMxfk^ fuad foil'e. J3y -afltidym ft i^ prated ^ i;99l^ vtiMrJftt^ ^f time 
and A irace of im«i; jts tasto^ ^^^^9fi i^ diefic^e^^ i^<iXj«d air, is spoifr 
what, ^at^ 4N>4 nQaaoqnie^^ ii hi ii9t j^Loa^t m » d^«»lF» bj9<^ i^r ^ 

Widdn ib«^4MEict^ of the^tty^ th^^o^ is p]#iil^Uy. |)$^^rated Jgigf 
«pnii9»; 4Mid<«^;fiitn)p»r/ltii^y sh«tft.d«»taipi4^.^j9^ ^e Ajiyrl^, yaryr 
Im^ fii»^ 1& Ao dQfeeit^ A |f9od supply i9f ^tlidr ^^>«|r 1^ i^ with. Th# 
clueniicai £^ipisiti<»ft pf ithcse wiM^9 «s ^wipiyji^t m^Ai^f^ by tj^^ 
gcoifigKa]. i0h9iGtie^r;of A^ .«oit« fir^^m. ivtuai^^ihpf pj^f^ci^d, Th^. \^f|ter 
of ii^mmr^irndftrnm is jeiQiiri trsMp^iMt, Md iftt i * w rp »» mm^ 
lim^ iaa^fttt^kai^ #A% ^iMpw hm (^fcooft^ 4i^id« |s#ri^ /^ )im^, 
fWtiphiitiT i4il' l^wiSt'. jQslJbMMNtf^.ivf IweyrM^ ^Mkiphf^^cif jRtoffifffli Xh^ 

«^>gMy< 9^yp(bie.i«»} tb^ l«it^,«f>. gri i^Q^v |iap^^«PsiMj^;§ ^>/»iPi^li»k^ ffte 
flHrfame filcifd, flp^rtek^ iwf ii^mv fsMinto t«fijyifi»^ JWilp|i944) Qlf jy^Xf^ filM- 
^brtg flf jdi nrtm, nnd /?a«b<NwtP .of Im^. ?^bi) w^m ^^^ ^ki^f Im 
.A ^« gr. ai;i^3,«^ICi||ip90ilyure 02^-. Sr'i, ^watAiipa .$m. §§f\;K¥i^ I^j4, 
fBBnate tif >ir#^.^u}|piJM«<;«/ 4i<in, iiilrbq»«^ qf w^ ^9^ sulpjiate of 
lime. On 4afci^ 1^ reyii^ of the^ w^Kirs, it i^iij .b^ m^ tfc^t thqs^ 
ndbidi proceed frQD» the trap^and oew peAmnialQXi^.^f^oi'fsmi^^^ 
dtf&r, tfe:di£irc^^ «i ib« ioa^Agnatioi^ o§ mf^h^ms sm^!^^^ 
sulphate of linue, witlira.^smsll por^o^ p# ,sial]d^«A^ ^f jil^jo^ XJp^ 
(ir«t0is 4tf'tfa& leap icontflte ^ Utih vosxm^ ^ Vm^ ^hi^ii^ p$|t ^ be 
f«un«i/ia IhoHAcir 1^9 aewoced fi9A4«tpiVN 'Jll!ii$ i^fHIP^iy 4lc«miKfV^ ftir 

faeen JbookHi' daim Mid fldradued hgF'^diliu^ i9mii¥»% ^ t}^ 4he frop h4|s 
luen piteciptoted laSion iDSoh(ij>l€;.iw»£|e, hm^p^sdag ^o ^th^ r«tr>at^ its 

^ngincois tint. 7 ' - ■ 

The waters from the purer ;|^q^ ^^f fhnse fmp^o^ ^a» «^|i$:, 
U^,^^df^V>^ whokmai^^M^IS^mMy mmkM§ ff^Amm^ pur- 
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poses ; but witm the mineral ilnpregnat!on« ai« in exceis, aa is often 
the case, they are hard, cause rong^hness of the skhi, and lie heavy on 
the stomachy oi^en occasioning slight symptoms of a dyspeptic cha* 
racter ; these defects are sometimes obviated by boiling, which pare- 
cipitates a large proportion of their solid contents. These waters, as is 
generally the case with such as contain lime, are well adapted for brew- 
ing and distillation ; the fermentation of worts is better effected by them 
than by the softer waters, which prejudice, often at a great expense, 
seeks for in preference. The general character of the waters of the 
schist formation is that of being clear, sparkling, inodorotra, styptic to 
the taste, and usually depositing, after a few days' exposure to the air, 
a quantity of ferruginous matter. These, though inapplicable io many 
domestic purposes, are generally wholesome ; some of them from con- 
taining an excess of free carbonic acid, and a very large proportion of 
iron, are entitled to be called mineral waters of the class of the acidulous 
chalybeate, and, when drunk ftesh^ are eminently servicealrfe in many 
i*ases of general debility and indigestion. The temperature of the 
above springs is slightly in excess of that of ^e mean of the climate ; 
this appears to be commonly the case throughout the temperate zone, 
whenever the springs proceed from a moderate depth below the sur- 
face, and which, therefore, may be concluded to be the case with those 
of this district. 

The chief characteristics of the climate of Exeter are those of being 
warm, soft, mild, equable, calm, and fVee from storms ; and though 
nubject to a large share of rain, it seldom occurs that a whole day is so 
unceasingly wet as not to afibrd some hours, either early or late, snf*- 
ficiently fine for out-door exercise. During the winter season the tem- 
"perature rarely maintains for any length of time a degree so low as to 
render the climate particularly inclement, frost seldom occurring or con- 
tinuing many days ; and though the air is not unf^equently damp, yet, 
from the then usual prevalence of warm 'westerly wind, the moisture 
-which it contains is not cold and chilling. The character of the spring 
<does not materially difi^ from fhe winter, excepting in the air being 
less damp and the days less rainy ; and towards its close, north-easterly 
winds somewhkt prevail. The summer is of modiBmte warmth, dry, 
Vith oceasional showers \ the winds blowing, for the most part, from the 
north-west, are cooling and refreshing, but the evenings and nights are 
^metimes cold and damp. The autumn is warm, rather damp, and 
-rainy, and peculiarly the season of ilie *' Devonshire Drizzle,'' a rain so 
light as to deposit itself like a thick dew ; the winds during this season 
Hre chiefly ftom the west. By way of marking the geiierd mildness of 
the climate, it may be mentioned that many of the tender and delicate 
^exotics of m<nre southern climes flourish In the open air, and are not 
•destroyed by exposure during the winter season. 

Such is a rapid and very general sketch (^ the physicaKcondition of 
the district of EiCeter as it Is, uninfluenced by the hand 6f nmn. Its 
'Climate genial, good water abundant and accessible, surrounded by 
fertile country, sheltered in its position, the hilly character of its sur- 
face yielding facilities for drainage and ventilation, thus exhibiting 
unusual capabilities for supplying the necessities consequent on tifie 
-congregating together of large masses. 

lYe diall now consider Exet^ as a city, and «8 the faaUtiition of 
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man. Like all other towns iii this. ever-changing kingdom, history 
presents it under many different conditions. Prom a principal town of 
the ahcientsr it became a great and. very important Roman station, and 
subsequeii^ly one of the most infiuehtial cities of the baronial period of 
England, not only from being strongly encompassed by walls, the 
greater part of whidi ar«.now standing, but from the wealth and cha- 
racter of its i];ihabitaiits, being very early one of the great centres of 
the manufacturing; industry of the Jcingdom, which character it main- 
tained until a i^eqent period. It now, how^ter, contains a population 
marked by no very distiactive character. "Upon the early, or what may 
be terined antiquarian history of this city, I have now no intention to 
enter, but propose, by passing in review Uie.very altered states it pre- 
sents during more recent years, to estimate the influence, upon human 
life and happiness, of some of the ordinary circumstances' consequent 
upon the collecting dense masses pf people together in towns. 

In lookii^, then, at tlie more, recent history of Exeter, we find it 
presented to our notice under three very different aspects, which may 
be thus particularized :-n . . ' 

1. A.D, 1800.— Exet^er a manufacturiug city, ill supplied with 
water, its. drainage badly effected, and only by surface gutters : popu- 
lation moderately |[)ense.; 

2. A.D. 1831. — Exeter no longer a manufecturing city, generally 
much impraved, yet Inotpecfectly draine^^ and ill supplied with water : 
population increased, and rather more dense. 

3. A.D. 1841. — Exeter considerably improved, well supplied with 
water, a good and extensive system^ of under:sewerage: population, 
though considerably j[ncrease49.ii<>^ more dense. 

After comparing'these three epochs of this city's history, its improved 
condition in 1841 may be contrasted with that of other large towns in 
the kingdom, the natural position and local regulations of which do not 
provide equal advantages fpr their pppulation, 

A,D. 1800.— -ExBTER A Manufacturing City, iiiL supplied with 
Water, its Drainage badly, effected, and only by Surface 
GuTTBRs: Population. MOi^E&ATELY dense. 

At this period, fixeter possessed much of the character which had 
belonged to it from, very early times, for though it is said that, " in 1768, 
the spirit ofimproyement began to manifest itself ; and in the following 
year, that the great increase of wheel-carriJages made it necessary to 
improve the avenues of the city," nevertheless. In 1800, it retained for 
the most. part its original character. It was a compact city, pic- 
turesquely situated in a grove of' trees, its open fields occupied by 
"racks" for stretching and drying the newly-washed, cleaned, and 
dy pd serges. The city itself, almost confined' within its original walled 
boundaries, was divided tolerably equally into four parts, by four prin- 
cipal ways meeting in the centre. With the exception of the great 
street running from east to west, the streets Were generally narrow, and 
the city abounded in courts, lanes, and alleys ; it was almost entirely 
paved with round stones, which -pavement was locally known by the 
name of " pitching ;" this usually ran in declivities from the sides to- 
wards the centre, so that in the middle, of the road was usually seen 
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theffUtter, which eonv^^d Aw»y ftU the nuiaanoe of Ihe city. With the 
exception of a private drain in a very limited portion of one of the 
akreet8» (the North-street,) there was no other means of carrying off 
the filth than was afforded by these surface gutters. Of the conse- 
quences of this state of things, some appreciation may be formed, when 
it is recorded in 1801, ** that a great nuisance, whichhad long been com- 
plained of, viz., the filthiness of the streets of this city, was this year 
removed by the Chamber, who, by an act of common council, made a 
law, which forbade, under severe penalties, any person from throwing 
or laying ashes, human ordure, or any kind of filth or dung into the 
streets or kennels, and compelling every householder to sweep the 
pavement before their houses three times in every week, and by this 
means, the streets (which before for their filthiness were become pro- 
verbial) are kept clean and sweet, to the great comfort and health of 
the citizens, and a great reproach is removed from the city ; the waste 
water from the conduit was by means of pipes conveyed into the Butcher- 
row, where its current is of great utility in cleansing the kennels from 
the blood and filth which before lodged in them, and was very noisome 
to passengers." But the state of the city is yet more strongly marked 
by the information given me by an old inhabitant, who assures me, 
that so late as 1808, there was but one water-closet in the city, and 
that emptied itself into the open street ; that it was then the practice 
for the inhabitants to have tub receptacles within their own houses for 
the reception of the necessary filth, and which, as occasion required, 
were, towards evening, carried through the streets in order to be emptied 
into the river. The feelings of the people revolting against this state 
of things, induced the Chamber, in 1809, to procure powers from Parlia- 
ment to enable them to sewer the city ; this work they accordingly 
commenced, but it was subsequently carried on by the Commissioners 
of Improvement, a body specifically appointed for this and similar 
purposes under an Act of Parliament in 1810. Bad as it may be 
supposed the state of Exeter must have been at this early period, it 
will be yet more fully appr^iated, when it is understood that the city 
depended almost entirely for its supply of wat^r on the ordinary sources 
of rain, springs, and sunken wells, on the conduit and the river. The 
water from the latter was chiefly afforded at this period by water-car- 
riers! There was, however, a limited and uncertain suppJy from the 
, then water- works ; of these, as well as th^ conduit, it may be as well to 
say a few words. 

l%e Conduit-^The water supplied fi*om this ancient foimtain was 
deemed of very great importance; accordingly many references, con- 
nected with it are found in the different annals of Exeter. As early as 
1221 this water was brought into the city from its present sources in the 
upper part of the parish of St. Sid well at a level of about 30 feet above 
the spot, at " Quatrefois,'* where it was delivered. In 1346 it is men- 
tioned as conveyed into St. Peter's Yard. In 1411, the s^upply being 
insufficient, an addition was provided by the bequest of a citizen. In 
1419 and 1438, mention is made of the pipes being repaired, &c. In 
1461, the conduit itself was rebuilt ; in 1700» it was taken down again, 
in consequence of its position being found inconvenient, and removed 
to one side of the principal street, a little above its former position ; 
here,, however, from the numbers resorting to it, the inconvenience was 
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found to be flo great that, in 1795, it was again removed and fixed in 
South-street, where it still remained in 1800, Hie water delivered at 
this fbimtain issues from the new red sandstone, and possesses to an 
eminent degree all the better qualities of the springs flowing from this 
formation, and which have been described in a previous page. It is 
clear, transparent, tasteless, and inodorous, sp. gr. 1002, temp. 53% con- 
tains free carbonic acid, muriate of lime, sulphate of lime, carbonate of 
lime, and sulphate of alumina. It proceeds from two springs at a 
short distance only from each other, and which yield, in three minutes 
and i\fly-two seconds, an imperial hogshead of water. There also 
formerlv stood, at a much lower part of South-street, another conduit^ 
called the ** Little Conduit," but whence the source of the water which 
supplied it was derived I have not been able to ascertain. In 1553, 
there is a notice of its having been rebuilt, but subsequently, from the 
pipes being out of order, a well was sunk over the spot, and a pump 
erected instead ; this pump stood there at the period which is now be- 
ingdescrlbed. 

The WeOer-works were established by the Chamber, under Act of 
Parliament, in 1694, and by them were let out in lease for a period of 
900 years. In 1900, they were worked by a large stream- wheel, in a 
leat immediately above and contiguous to the city. The supply from 
this source was, however, uncertain, insufficient, and not very pure ; 
and the works were quite incapable of distributing it to the higher parts 
of the city ; in fact, water was with difficulty raised as high as the re- 
servoir at the back of the Guildhall. The pipes, which were of wood 
and liable to constant leakage, were but scantily laid, and such was the 
inadequacy of the works, that the usual deficient supply was occa- 
sionally entirely interfered with, on the occurrence of floods, for five or 
six days, and during droughts, for periods of even three months; these 
stoppages were far from infrequent. It would appear, indeed, that a 
large and wholesome supply of water is a luxury which has only been 
properly appreciated within the last few years, for the late proprietor 
of these water-works assures me, that shortly after he became the lessee 
in 1808, but one individual in Bedford Circus, (then a new and most 
fashionable row of houses,) would consent to take it in ; and that sub- 
sequently, in 1815, on the pipes being extended to the hospital, for 
which the sum of 152^. was paid besides 10/. for the annual supply of 
water, it was provided in the agreement, that as individuals, residing 
in the course traversed by the main on its way from the reservoir, would 
probably avail themselves of the supply thus afforded, the proprietor 
of the works, for every family above the number of ten so taking it in, 
should refund to the hospital the sum of Ih \ at the expiration of the 
agreement in 1833, though the pipes passed though the most wealthy 
district of the city, this number had not been exceeded* 

The population of Exeter in 1800 amounted to 16,837, of which 
number 7142 were males, and 9685 females, each house being inhabited, 
on the average, by 1*47 families, and 6*49 persons. In the following 
table (I.) the population is set out in detail according to the different 
parishes of the city, together with the gross amount of the mortality 
and its annual average. 
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Tablb I. — ^The Population of Exbtbr, in 
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St. Martin 


45 


51 


5 


149 


161 


310 


S3 


16 


39 


1-54 


0-99 


1-25 


Bedford Precinct .... 


17 


17 
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45 


71 


116 
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St. Petrock 


44 


54 
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132 


155 


287 


12 


15 


27 


0-90 


0-96 


0-94 


St.Steuhen ...... 

All Hallows. Goldsmith- St 


61 


u 
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184 


297 


481 


37 


39 


76 


^•01 


1«31 


1-58 


50 
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16 


14 


30 


1-26 
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74 
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49 
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St. Edmund 


206 


283 
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157 
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1-59 


1-71 


St Mary Major 


S99 
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548 


2-78 


2*43 
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6 


26 


32 


62 


72 
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St. DaTid 


313 


443 


19 


804 


1,050 :i.854 


196 


211 


407 


2*43 


2-00 


2- 19 


StJohn 


72 


107 


6 


S30 


391 


621 


62 


58 


104 


2-96 


1-33 


1-67 


St. Kerian 


38 


58 


4 


104 


126 


230 


30 


22 


52 


2-88 


1*74 


2-26 


St. Mary Archi'8 .... 


&9 


93 


« 


160 


218 


378 


38 


41 


79 


2-37 


1-88 


2-08 


St. Pancras 


35 


53 
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93 
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24 


24 


48 


2-58 


I*73 


9-07 


St. Paul 


189 


269 


10 


492 
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118 


121 


239 


2-39 


1-99 


2-17 


St. Olave 


91 


118 


6 


262 
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44 


66 


110 


1-67 


2-10 


1-90 


St. George 


76 


143 


7 


291 


351 642 


70 


66 


136 


2-40 


1*88 


2'11 


Trinity 


2T9 


845 


15 


831 


1,119 1.940 
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409 


2-49 


1-82 


2-10 


All Hallows-on-the-Walls 


85 
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4 
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367 1 669 


62 


67 


1S9 


2-05 


1-82 


1-92 


Total. . . 


1,243 


1.793 


76 
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4.706 8,271 
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946 


1,847 


2-52 


2-01 
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23 


,1.072 


1.635 2.707 
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759 


1,370 


5-69 


4-64 


5-06 


Exeter 


8,690 


3,833' 


138 


7,142 J9,685 16,827 


2,064 2,314 


4,378 


2-88 


2-38 


2-58 



At this period Exeter was essentially a manufactaring city, and as 
such was of considerable importance. It was the great emporium for 
the thinner kind of woollen goods, such as serges, druggets, estamines, 
and long ells, which, being spun and woven in the towns and villages 
around, were dyed and finished within the city, whence they were 
shipped to Spain, Portugal, Holland, Italy, and the East Indies. It was 
estimated, in 1800, that eight out often of the whole population were 
directly or indirectly engaged in the various departments of its manu- 
facture, and from information derived from the older inhabitants I 
should not be inclined to view this statement as exaggerated. The 
early establishment and importance of its manufacturing interest may 
be somewhat appreciated from the numerous endowments and gifts 
still remaining for the aged poor connected with its trade, as well as 
from the frequent notices of it occurring in the annals of the city. So 
early as 1588 we find it said that, the woollen manufactory greatly in- 
creasing in this city, the mayor erected a market for the sale of wool, 
yarn, and kerseys, to the great advantage of the citizens; and in 1618, 
that the woollen trade was greatly advanced, and proved a source of 
wealth hitherto unknown to the citizens, their trade before this period 
being confined mostly to tho opposite coasts of France and Germany, 
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Imt iiow it was extended to Italy, Turkey, and other parts of the Le- 
vant ; and they sent their cloths in large ships of their own, and brought 
back the commodities of those countries ; thus many families rose to opu- 
lence, and laid the foundation of great estates, which are now enjoyed 
by their descendants. In 1702 it is again said that trade improves, 
and that fresh markets are opened for the consumption of the home pro- 
duce ; and the extent of foreign connexion may be appreciated from the 
fact, that on the occurrence of the great earthquake at Lisbon on the 
1st of November, 1755, the news of it is said to have much alarmed 
the merchants of Exeter, who had great connexions and property there ; 
but their loss (which was very considerable) did not prevent them 
from expressing their philanthropy, and entering into subscriptions for 
the relief of the distressed inhabitants : accordingly two ships were sent 
from this port laden with provisions, household furniture, and other 
necessaries, which arrived safe, to the great comfort of the afflicted 
Portuguese. 

The operative part of the woollen trade carried on within this city 
was entirely confined to the finishing the pieces for use after they had 
been spun and wove. From the warehouses within the city the raw 
materials were distributed into the neighbouring villages, and then 
returned in the piece. Here it was submitted to a variety of processes, 
as the washing, milling, fulling, dying, raising, cutting, hot- pressing, 
and packing. Some of these employments are carried on with the in- 
convenience of great exposure to wet ; with this exception, there was 
nothing ostensibly injurious to health. 

The houses at this time were of wood, stone, and brick, with slated 
and thatched roofs; they were huddled together in masses, low pitched, 
small, and inconvenient, with here and there a more recently-built house 
of greater dimensions. It was then the custom for the merchant to live 
in the midst of his business, so that the affluent and poor were much 
mixed together. 

Such then was the condition of Exeter in 1800, inhabited by a manu- 
facturing and tolerably dense population, the streets for the most part 
narrow, no efficient sewerage ; the water, though wholesome in itself, 
extremely scanty in its supply, and with no provision (save that de- 
pendent on the advantageous situation naturally belonging to it) for 
obviating the unwholesome consequences necessary to the congregating 
of large masses of people in narrow limits. The effects of such a state 
of things on the lives of its inhabitants the above table somewhat 
exemplifies. The annual average mortality amounting to 2*58 per 
cent. (2*88 males and 2*38 females) upon the population, a rate very 
much above the present avew^e, and indicative of an amount of 
death which would now be esteemed excessive, 

A.D. 1831. — Exeter no longer a Manufacturing City, Gene- 
rally MUCH Improved, yet imperfectly Drained^ anh ill sup- 
plied WITH Water; Population increased, and rather more 
dense. 

We shall now turn to a consideration of the condition of Exeter in 
1831. It will be found that the intervening 30 years, between 1800 
and this period, had wrought in its appearance and population some 
very remarkable changes. No longer girt about by its ancient boun- 
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darieS) houses for its now increased and increasing population had 
been planted in its suburbs^ where shortly before avenues of trees had 
flourished, and it was no longer a city in a grove. The ancient char 
racter of it» streets had disappeared, many of the narrow ways had 
been thrown down, a better system of drainage had been established, 
and the spirit of improvement so characteristic of the age, had done 
much towards ameliorating the too obvious disagreeables of its former 
condition. Moreover, the occupations of its inhabitants had materially 
changed, for its prosperous and all engrossing woollen trade had almost 
entirely declined, the workshops connected with it had become devoted 
to other purposes, and the neighbouring fields, previously lined with 
** racks," were given up exclusively to pasturage. Of gome of these 
alterations we shall now speak more particularly. 

Through the instrumentality of the Commissioners of Improvement, 
an extensive system of sewerage had been introduced ; and, though 
the town could not yet be said to be properly or satislactorily drained, 
the most manifest improvement had taken place. lu all the principal 
streets the surface gutters had disappeared : and the adoption of sinks 
and water-closets was becoming general. Nevertheless in the poorer 
parts of the city much that was objectionable still remained, little im- 
provement, save judicious and very useful police regulation, havipg as 
yet interfered with their former condition. Of some instances of re- 
maining nuisances in certain localities I shall presently speak more 
particularly. The sewers and drains which were put in at this period 
do not appear to have been formed upon any general plan, their shape 
being found very various, though the generality of them may be de- 
scribed as square and V-shaped. The introduction of this! somewhat 
imperfect sewerage was undoubtedly a great improvement upon the 
old system of things, and tended very much to the personal comfort of 
the inhabitants. Unfortunately, however, such full benefits as mi^ht 
have been expected from it were not realized from the still existmg 
very insufficient supply of water ; for though some improvement had 
taken place in this respect also, yet the supply was by no means 
adequate to the requirements of so large a city. In 1808 the unexpired 
lease of about 80 years of the water-works, previously referred to as 
established by the Chamber under an Act of Parliament, was bought 
by James Golsworthy, Esq., of the then lessee, Mr. Rouse. Mr. 
Golsworthy found them insufficient, as has been previously described, 
with power scarcely sufficient to raise water to the city, and with 
wooden pipes, then in common use throughout England, leaking at all 
points. Mr. Golsworthy immediately applied his ingenious mind to 
their improvement, and this he effected by means of much assiduity and 
the outlay of capital. It is but due to this gentleman to state, that he 
was the first who seriously thought of the practicability of iron pipes for 
the conveyance of water, and that, in spite of persuasion to the contrary 
by the directors of some of the London companies, he pursued his 
purpose, and in 1811 proceeded to Chesterfield^ where he had some 
cast, of about six feet in length, and fitting together by funnel-«haped 
joints. The success attending their adoption convinced those w^ho had 
previously argued against their use, and in four years afterwards they 
were employed for the conveyance of water by the directors of the 
New River Company in London. Though, by the increased power of 
the enghie, and by the saving from the leakage atlendiiig the uae-of 
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wooden pipes, a inueli larger supply of water was insured, it was still 
quite inadequate to the uses of the city ; in fact, if the increase of popu- 
lation he considered, almost as inadequate as it was in 1800; so that, 
Exeter depending on this insufficient supply, on the rain, the wells, the 
conduit, and the water-carriers, may at tnis period be still assumed to 
have been ill supplied with water. 

Another great and very prominent change must, however, be re- 
marked upon, viz., that of the occupations of the people. In 1800, 
eight out of ten were spoken of as engaged in the various departments 
of the woollen manufacture, connected with its finishing and exportation. 
In 1831 this trade may be said to have ceased, and the population, as 
regarded employment, to have had no very distinctive character. It 
may, at this period, be said to have consisted of a collection of gentry, 
tradespeople, artisans, and the ordinary admixture of poor. The popu- 
lation now amounted to 28,242, of which 12,683 were males and 
15,559 females, being an increase since 1800 of 11,415* (See Table IV.} 

Considering the altered condition of the population in respect to em- 
ployment, it may not be uninteresting to see in what manner the 
intermediate increase in the population took place. The following 
table will show the amount of the population at each decadal census. 

Tablb 1L— State of the Population at each decade, from 1800 to 1831. . 







1800 


1811 


18S1 


1831 






Males • • . 
Females • • 

Total . • 


7,142 
9,686 


7,908 
10,988 


10,335 
13,144 


12,683 
15,559 






16,827 


18,896 


23,479 


28,242 





From the above we observe that there was no very great increase in 
the population of the city from 1800 to 1811 ; but that from that time 
to 1821 and to 1831 the increase was very great, amounting in the 20 
years to the very large number of 9346. Now this was precisely the 
period at which the woollen manufkcture was leaving the town, and 
when, doubtless, all those engaged in it were foreboding, as was indeed 
most natural, the decline and ruin of the city, instead of which we find 
its population increasing, their personal comforts publicly considered 
and provided for, and the whole aspect of the city undergoing a change 
for the better. The increase in the population will be better appre- 
ciated ftom the following table, in which its advance is stated propor- 
tionally : — 

Table III. — Increase per Cent, of the Population of Exeter upon itself. 



Females 



Total 



From 1800 
to ISll 



io»7a 

13*45 

12 '29 



From 1811 
to 1831 



30*69 
19*63 

24*25 



From 1821 
to 1831 



22*71 
18*36 

20-28 



From 1800 
to 1831 



77-58 
60*66 

67*83 
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Tablb IV.— The Popoi.ATKm of Bkbtss, in 1S3I ; together with the QroM Amolint of Mor- 
tality for Ten Yi'ars, aud the Mean Annual Mortality per Cent. 







IIOOMM. 




FeKsonB. 


Ackuil Mortiility 
from n 26-1834. 


Annual average Mor- 
tality per Cent. 












1831. 




























Inha. 
bited. 


Bshow 
FamiHes 


Unin- 
habited 


Males. 


Fern. 


Total. 


Males. 


Fem. 


Total. 


Males. 


Fem. 


Total. 


WKLI.-TO-DO DiSTBlCT. 


























St. Martin 


tf 


87 


3 


m 


185 


898 


7 


11 


18 


0-61 


•0-59 


0*60 


Bedford Precinct .... 


17 


17 


1 


33 


SI 


114 


. 




, 


, 


, 


, 


St. IVstnock 


. 4Q 


. 60 


S 


193 


161 
289 


267 

482 


^ 


22 


• 82 
44 


14« 

1-14 


e*62 

0-76 


0*86 


St Stephen 

All HalkwB. Goiannith-»t 


61 


73 


0-91 


60 


82 


3 


187 


833 


4S0 


33 


40 


73 


1-76 


1-71 


1-73 


St Lawrence 


85 


117 


4 


291 


329 


620 


67 


48 


115 


2-30 


1-45 


1.85 


Total • . . 


298 


396 


18 


923 


1,273 


2.901 


141 


131 


272 


1-52 


1'02 


1-23 


Pooa District. 


























St. Edmund 


206 


336 


8 


713 


810 


1,523 


194 


165 


359 


2-72 


2*03 


2*83 


St. Mary Major .... 


8818 


£21 


23 


1,665 


1,861 


3.616 


462 


464 


016 


2-71 


2*50 


2-60 


St. Mary Steps 


167 


316 


10 


616 


642 


1,268 


202 


189 


391 


3*27 


2-94 


8-10 


Total. . . 


7ftl 


r,473 


41 


2,994 


3,303 


6,297 


848 


818 


1,666 


2-83 


2«47 


2-64 


MiXKD DiSTSIOT. 








--— 


^— ^ 
















The Close 


101 


1S9 


1 


268 


407 


675 


65 


74 


139 


2-42 


1-81 


2-05 


St. David 


462 


629 


86 


1,450 


1,628 


3,078 


334 


803 


637 


2-30 


1'86 


8*06 


St. John 


83 


126 


5 


257 


329 


686 


44 


65 


109 


1*71 


1-97 


1-82 


St. Kerian 


71 


no 


4 


221 


249 


470 


44- 


31 


75 


1*19 


1-24 


1-59 


St. Mary Arches .... 


66 


.. 141 


€ 


343 


863 


708 


77 


88 


165 


2-23 


2-42 


8*83 


St. Pancras ...... 


60 


85 


1 


178 


206 


379 


38 


37 


75 


2-19 


1-79 


1-97 


St Paul 


244 


355 


18 


749 


889 


1,638 


% 


175 


347 


2-29 


1-96 


2-11 


St.Olave 


142 


246 


28 


446 


618 


964 


98 


194 


2-15 


1»89 


2-01 


St. George 


116 


240 


6 


447 


461 


908 


133 


119 


952 


2-97 


2-58 


8-77 


Trinity 


440 


697 


88 


1,251 


1,696 2,847 


347 


252 


899 


2-77 


1-67 


2-10 


AUBaUowsouthe-WaUs. 


142 


200 


13 


401 


488 1 889 


99 


95 


194 


2-46 


1*94 


2-18 


Total. . . 


l,dS7 


2,768 


141 


6,008 


7,134 |13,142 


l,4tf9 


1,337 12,786 


9-4.1 


1-87 


2-11 


St Sidwdl 


'1,070 


1 1.411 


pr 


a,768 13,844 | 6,602 


907 1 857 |l,764 


3«28 


2-22 


2'62 




1 * 




Ttxf^kmr ........ . 


'4,056 


6,038 


,279 


13,683 IS-fiSa 28.242 


'3,343 '3.143 'fi.4sa 


263 


2-Oi 


2*39 








1 


{ 











By the statement in Table III. the population is seen to have increased 
nearly 68 per cent, from 1800 to 1831 ; but that by far the greater 
proportion of the increase took place between 1811 and 1831, the very 
period ivhen the staple manufacture of the city was declining. If we 
look to the relative increase of the sexes during this period we observe 
this remarkable fact, that of the increase between 1800 and ISllthe 
larger proportion were females, while between 1811 and 1831, but 
more particularly between 1811 and 1821, by far the greater proportion 
were males ; so that the declkte of manufacturing interests was not only 
accompanied by a population progressing considerably in amount, but 
likewise in character as regards productive power. This latter circum- 
stance was evid^tly due to an immigration of males from the surrotmd- 
ing country parishes, for the state of their population during this very 
time shows tlie existence of a disproportionalt^ amouiit of female life. 

We find tlsen that the Exeter of 1831 is like the Exeter of 1800 in 
the deficiency of walsii^ aud in the unimproved state of some of- the 
poorer districts of the town, but that it difiers from it in having under- 
gone various general improvements, in the introduction of a partial 
system of sewerage, in the absence of a manuikcttiring occupation, and 
ui the increase df ks population. We shall now turii to a consideration 
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of the influence exerted, by sueli a dbai^e in the aspect of the city, on 
the rate of mortality of its inhabitants. In order to do this satisfac- 
torily, we shfdl compare the mortality of this period with that of 1800, 
as furnished by the parish registers. Tlie mortality of each period is 
deduced from a series of 10 years, the one from 1796 to 1805 inclusive, 
and the other from 1825 to 1834, In the following table the population 
and its accompanying mortality, at these two several periods, are con- 
trasted together :-=- 



TvBLB v.— Th« P0PU1.ATXOM and Ankual Mortality per Cent, of Exbtsr in 
1800 ana 1831. 


«« 


By 

now many 

Families 

eachHouse 

is la- 

habited. 


By 
liow many 
Persons 
each House 
is In- 
habited. 


population. 


Annnal Aveinige 
Mortality per Gent. 




Males. 


Females. 


Total. 


Males. 


Fern. 


Total. 


1800 
1831 


1-47 

1-48 


6*49 
6«9G 


7,142 
12,683 


9,e87 

15,539 


16,829 

28,242 


2-88 
2-63 


2-38 
2-02 


2-58 
2-39 



From this it is immediately seen that the mortality in 1800 was 
very considerably more than in 1831 ; and it may even be assumed 
that it was proportionably greater than is here really expressed, for 
it must be borne in mind that the registration of burials at this 
earlier period was not kept with the accuracy of later times (since 
1815 the forms and requirements in this respect have been more 
precise). Moreover the period from which the average mortality of 
1831 (from 1826 to 1834) has been deduced includes the excessive 
mortality attendant on the occurrence of the epidemic cholera in 
1832. Setting aside these reasons fOY'strpposing the mortality of 
1800 to be understated, we see very broadly affirmed by the popula- 
tion and mortality registers of 1800 and 1831 that at this latter period 
Exeter, with a populafioh increased nearly 68 per cent., with more 
families residing in each house, and with more individuals composing 
the members of each &mily, that its relative amount of mortality had 
very considerably decreased ; in iact^ that while the mortality of 1800 
was, notwithstanding the necessary as well as supposed deficiencies of 
its registration, such as would be considered in the present day exceed- 
ingly high) being on the same scale as those of Merthyr Tydtil, Bir- 
mingham, Sunderland, Leeds» Rochdale, &c. ; that of 1831, under 
only the necessary deficiencies of the church registration of burials, has 
a mortality ranging scarcely higher than that of Carlisle, Cambridge, 
Dudley^ &c. Consequently the statement is justified that Exeter, ill- 
drained, ill-supplied with water^ and its population engaged in certain 
departments of the woollen trade, was Imbie to a greater amount of 
mortality than Exeter generally improved, Rioderately well drained, 
and with a population, though more dense, unoccupied on any par- 
ticular manufacture. We may, therefore, fairly conclude, — 

I. That a population engaged in the iini^faiag departments of the 
woollen trade, residing in localities, whatever may be their natural ad- 
vantages, which are ill-drained and badly regulated, is liable to greater 
mortality than is merely proper to the congregating of masses together. 

In looking accurately at this corollary, we observe that it has two 
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conditions, vis., that of a population engaged in certain departments of 
a woollen manufacture, and that of an ill-drained and badly regelated 
town. Now it is by no means conclusive, from what has preceded| 
which of these two is the cause of the attendant undue mortality. It 
may be, on the one hand, that the occupation of the people is only a 
coincidence, and on the other, the insufficient drainage. It will, there- 
fore, be worth while to examine to which of these causes the excessive 
mortality of this period is owing. In order to do this the more satis- 
factorily, I have divided the city into districts (reference to which n^ay 
be seen in the preceding tables, I. & IV.). These districts have been 
determined chiefly by the present state and condition of their popu- 
lation, and somewhat by their rateable value. As frequent reference 
will, in the course of this paper, be made to these districts, I shall 
now more particularly describe them. Before doing so, however, 
I append a table, in which they are arranged in the order of their 
rateable value s — 

Tablb VI.-^RATaABi.B Valub of ExsTBit. 



Populallou. 



31 ,333 



Rateable Valae. 



133,448 



Average 
per Head. 



£. t. d. 

4 5 2 



WELL-TO-DO DISTRICT. 



Parishes. 



Popnlatiou. 



Rateable Value. 



Avaiage 

per Head. 



St. Martia 

Bedford Precinct • • • • 

St. Petrock 

St. Stephen . • • • • 
All Hallows, 6o)dsmith-»treet 
St. Lawrenca • • • • • 

Totals and Average • • 



254 
119 
267 
477 
360 
641 



4,332 
2,018 10 
3,061 10' 
4,868 15 
3,436 6 
5,539 10 



£. t. 

17 1 

16 19 

11 9 

10 4 
9 10 10 
8 12 10 



2,118 



23,256 10 



10 19 7 



MIXED DISTRICT. 



parishes. 



Pbpalation. 



Rateable Valae. 



Average 
per Head. 



The Close • • 
St. David « 
St. John , 
St. Kerian • 
St. Maiy Arehai 
St. Pancras 
St. Paul . 
St. Olave • 
St. George . 
Trinity • * 
St. Sidwoll • 
All HaIlow8*on< 



the-Walls 



Totals and Average 



697 

3,508 

500 

402 

651 

363 

1,398 

912 

685 

3,913 

8,972 

867 



£. 

3,800 

18,974 

2,599 

2,037 

3^008 

1,674 

6,284 

3,918 

2,622 

14,636 

32,413 

2,849 



9 10 
5 11 



3 16 
3 14 
3 12 
3 5 



22,868 



94,818 15 



4 2 11 
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Pariahea. 



Popttlation. 



Rateable Value. 



Aytrage 
per Hea4. 



St Edmund . . . 
St. Mary M^or t « 
St, Mary St«p9 , . 

Totals and Average 



1,595 

3,496 
1/256 



3,982 5 
8|4d5 Id 
2,994 15 



6,347 



15,372 15 



2 9 2 

2 8 4 
2 7 8 



2 8 5 



It will be seen by the above table, that the rateable value of the 
property varies according to the amount of its population very con* 
siderably, from an average of 17/. 1*. Id, to W. 7*. Sd, per head. -The 
former sum indicated the enjoyment of affluent means, the latter the 
subjection to the privations of poverty ; partly in accordance with 
these indications, and partly fW>m personal knowledge of the localities 
and their inhabitants, the parishes of the city have been arranged into 
three chief districts, to which, for the sake of distinction, I have given 
the names of the " well-to-do," the " poor," and the " mixed." Prom 
this latter I have thought it right to separate one very large parish, 
viz., that of St. Sidwell (divided now into St. Sidwell and St. James, 
and containing more than one-fourth of the whole population of the 
city), because, from its very rapid increase, the mortality stands in a 
different relation to its papulation than is the case in the other and more 
stationary parishes. 

1. The '** well-to-do" district occupies the eastern, central, and higher 
portions of the city, with a general height of 140 feet above the level 
of high-water mark ; is situated on the trap, and new red sandstone 
formations, more particularly the former ; abounds in good springs, and 
its drainage easy, as far as natural position, and well effected as far as 
artificial means are concerned. It is occupied almost entirely by 
inhabitants who have the means of enjoying with tolerable ease the 
necessaries and comforts of life, at the same time they are not entirely 
firee from the anxieties and care of providing for their own subsistence. 
Ihis population finds its type in the established and thriving. trade§Biai|„ 
and his various assistants. 

2. The " poor" district occupies the south-western declivities of the 
city. It is situated entirely upon the new red sandstone. The upper 
and smaller portion is about 100 feet above high-water mark ; the lower 
and greater portion not more than 30, and situated, much of it, upon 
diluvial soil. The natural drainage of the upper part easy, but of the 
lower part difficult. Artificial efficient drainage has not been provided. 
It comprises within its limits a large population, of which by far the 
greater proportion are crowded together in small and ill-ventilated 
apartments, and are deficient in many of the ordinary comforts d life. 
The population of .this district was somewhat different in 1800; at that 
time much of the staple manufacture of the city was carried on within 
its boundaries, and it contained as inhabitants many of the wealthy 
merchants. This character has now, however, entirely left it. 

3. The " mixed" district occupies the remaining parishes of the city. 
It forms^a eemicirde round the other two distrfctsy eominenciiig ai the 
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north and goes round by the east to the south. Its north-western 
portion is on the shillet, and the south-eastern on the new red sand- 
stone ; it is for the most part very favourably situated for drainage, 
and provision for this purpose has been well carried out. It is occupied 
indiscriminately by gentry, tradespeople^ workpeople, poor, &c. ; in 
fact, comprises all classes of the community. 

The parish of St. Sidwell, irom its locality and class of population, 
•essentially belongs to this district, and is only saparated from it for the 
reason above named. It occupies the south-eastern suburb of the city, 
is on high ground, ranging from 100 to 190 feet above the high- water 
level. It comprises a large proportion of wealthy and other inhabit- 
ants, and from its very rapid increase presents many of the characters 
of a new district, having increased in population far beyond the average 
of the city. In this parish is situated the workhouse. 

Such, then, are die districts into which Exeter may be divided for 
the purposes of a sanatory inquiry ; we shall now proceed to examine 
the circumstances attending their population, during the periods of 
1800 and 1831 ; and, by comparison, estimate more particularly the 
influence certain localities and conditions may have upon the rate of 
mortality. 



Table VII.— The Population and Annual Mortality, pbr Cbmt., 
divided into Districts, in the Tears 1800 and 1831. 


of KXXTBH 






Houses inhabited. 


Population. 


Annual Mortality 
\ier Cent 




By how 

Fami- 
lies. 


By how 
-many 

iQdi- 

Tiduals. 


Males. 


Females. 


Total. 


Males. 


Fe- 
males. 


Total. 


WeU-lo^odlfti 


1-29 
1-32 


7-13 
7-38 


864 
923 


I,2i3 
1,278 


I:SI 


1*58 
1-32 


1 15 
1-08 


1 33' 
1-23 


Poor district . 


C1800 


1-58 
1-96 


8*33 


1,641 
2,994 


2,133 
3,303 


3,772 
6,297 


9-62 
2-83 


8-19 
2-47 


2*34 
8*64 


Mixed district 


C1800 
• • tl831 


144 
1-42 


6*6S 
6-78 


3,fi65 

6.008 


4,706 
7,134 


8,871 
13,142 


2-32 

3-41 


2-01 
1-87 


8-23 
2«ll 


SI. SidweU . 


CI800 

• • tisai 


1-53 
1-30 


6-01 
6-17 


1,072 
2,768 


1,635 
8,844 


2.707 
6,602 


5*69 
8'S8 


4*64 
2*22 


6*06 
8 62 


EMter. . . 


flSOO 


i"4 


C*49 

6-96 


7,149 
19,683 


9,687 
U,&39 


16,827 
29.242 


2*88 
2*63 


2-38 
8-08 


2*58 
2*39 



Without going into detail upon the numbers dying annually per 
cent, at these two several periods in the different districts above noted, 
it may be stated generally, that in the << well-to-do" district, in 1831, 
the population had only slightly increased over that of 1800, and that 
not particularly by ' the extension of houses, but by more living in 
each house, and we also may observe, that the mortality is somewhat 
less ; in the ^^ poor" district the population had considerably increased, 
was more crowded, with a higher registered rate of mortality ; that in 
the *' mixed'' district the population had, during this period, increased 
even ina greater proportion, and spread over a larger surface with a 
rate of mortality much decreased ; that in St. Sidwell the population 
had likewise increased by the occupation of new ground, having, from 
its position without the ancient boundaries of the city, ample space for 
so doing, the table exhibits the mortality at this later period as 
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sirilcingly decreased, this may be somewhat explained by the presence 
in this parish of the workhouse, devoted to the reception of the poor 
of the whole city ; as, probably, in this institution nearly the same 
amount of death took place in 1800, with a population of 2707, as, 
subsequently, in 1831, with the increased population of 6602, and, 
therefore, necessarily inordinately increasing the ratio of mortality of 
the earlier period. Such, then, are tlie more striking results of a 
comparative view at these two periods of the physical condition of 
these districts, together with the state of their population and ratio of 
mortality, and we see that it strongly proves that an ill drained 
condition of the town, combined with a deficiency of water, is highly 
injurious to life ; that this is made evident on the one hand by the 
decrease in the ratio of mortality in the " well-to-do," " mixed,'* and 
St. Sidwell's districts, which had all benefited by the improvements 
of sewerage, &c., while it is. more strongly' proved by the increased 
ratio of mortality in tlie " poor" district, as this presents, without any 
corresponding improvements* a denser population, and one otherwise 
deteriorated by the absence of their former rich residents. With regard 
to this population, it should also be noted, that the chief change, as 
regards employment, had taken place, for this district was peculiarly 
the locality of the artisans engaged in the various branches of woollen 
trade; wherefore we may fairly conclude— 

II. That whatever may have been the influence upon life of the 
manufacture of Exeter, that the chief and prominently injurious 
cause is deficient drainage, deficient supply of water, and deficient 
ventilation. 

It is to be regretted that these statements and conclusions have 
been made solely upon the gross amount of mortality without reference 
to age ; it would have been infinitely more satisfactory if the ages of 
the dying could have been compared together ; as far as the registers 
of 1 831 are concerned, this point could have been ascertained, but the 
total absence in 1800 of the registration of the age of death, with the 
exception of one single parish, renders such a comparison impossible. 
In the parish of St. Mary Major, the age of every death is apparently 
most accurately recorded ; it will therefore not be uninteresting to state 
here the age at death in this parish at both these periods ; before doing 
so, however, it will be necessary to clearly and fully understand the 
exact position of this parish at these two i?everal periods. In 1800, 
St. Mary Major contained a population of 2135, including, together 
with poor, a large proportion of respectable people ; the houses were 
ample, containing on the average each 1 '84 families and 7*14 persons ; 
it was in fact then far from a very poor parish. In 1831, its population 
had increased to 3516, and with this its weahh and respectability had 
decreased — in fact, now inhabited chiefly by poor if not by paupers. 
The houses had become more densely peopled, containing on an 
average more than two (2*11) families, and nine individuals in each. 
With regard to drainage and the supply of water, much the same 
condition prevailed at both periods. Having premised this, we now 
add the mortality at different ages in these two periods :-^ 
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Oa lookiag at these tables, as well as at Tables I. wA IV., we find 
in the latter and worse period of the parish, both the deaitha per cent. 
and the deaths at difierent a^^es charaoterize it as liable to a miieh 
higher rate of mortality than in 1800 ; that the mortality ia greater by 
a very considerable amount in the earlier periods of life, and leas from 
an extinguished population in the latter ; so th8^ we have here a very 
strong and remarkable ccuifirmation of the dedttCtiOQ* that the eUef 
sources of excessive mortality are the crowding together maasea of 
population into situations ill ventilated, ill drained, and badly supplied 
with water. Such, then, in 1831 waa the cca^dition i>f one large 
parish; nor were there waoiiting ia difierent parts of the city smalter 
and more isolated spots in which an equally bad, if not worse, state 
of things existed ; and though from the absence of a correct registration 
no accurate data can be quoted, yet my own personal conviction is 
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stroDfl^ with regard to them ; they constituted serious plague-spots in 
the history of the city at this period. As an illustratjon of this slate- 
inent, I Will quote the conditioii of a court in the parish of St. Olave, 
and a row of houses in the parish of St. David, especially as an altera- 
tion in their condition has been attended by beneficial results. Hick's- 
courty so late as 1832, was a little nest of disease, cases of fever 
constantly occurring amongst the adults, and diarrhoea amongst the 
children J and that at times w)ien neither of these affections were 
prevalent in the neighbourhood. My attention was directed to the 
state of the drains, which were so badly constructed as to render the 
atmosphere* of the whole court foul and stinking; on this nuisance 
being obviated, immediately its unhealthy character subsided, and I 
am not aware that any peculiar sickness indicating it to be an 
inordinately unhealthy locality h»B prevailed in it since that time. 
Rockfield<^place9 consisting of a row of houses^ 
was built adjoining to, and in part projecting 
over, (Hie ot* the great open sewers of the city, 
their windows looking over it, as shown in the 
accompanying rough sketch. The inhabitants 
of these dwellings constantly suffered from 
fevers of a bad type, and the deaths from 




SeetioB of 
ih« houses. 



cholera on the occaaion of the. visitation of this " l^^=f8ew«. 
disease in 1832, and on its sporadic oocurrence ^^W 

in 1833, were proportionably very great ; so much so that the attention 
of the Commissioners of Improvement was directed to remedy this 
unhealthy state of things, and the drain immediately beneath the 
houses was in consequenqe covered. From this time the very pe- 
culiarly unhealthy char|U!ter of the locality has disappeared. 

The existence of these and similar serious nuisances, together with 
the still insufficient drainage and inadequate supply of water, being 
generally felt, and the advantage of remedying them appreciated, 
strenuous endeavours for this purpose were made; consequently we 
find the powers of the Commissioners of Improvement were, by an 
Act passed in 1832, very much extended ; and that in 1833, by another 
Act, a water company was establiBhed. The latter Act provides for a 
plentiful supply of water to the eity ; the former reciting that the Act 
of 1810 is ins^fiicie^t for the enlarged and increasing wants of the city, 
provides for its better cleansing, lighting, and general improvement ; 
the provisiona of this Act are most ample, and, amongst a number of 
oiher mattefs, provides that roadways may be improved, streets 
widened, wells sunk, that all refuse water should go into drains, that 
sewers shall be generally provided, and that occupiers of houses must 
conununicate with them ; that these private communications must be 
properly made, that no filth is to be thrown into the sewers, that 
sufficient scavengers shall be provided, that slaughter-houses shall be 
removed, that animals should not be kept within the city, that the gas- 
waahings should not be thrown into the water-courses of the river, 
that they may provide burying-grounds without the city, &c. &c. 
The ooeurrenfieof the Asiatic clmlera, with its great attendant mortality 
in 1832, and to a lesser extent in 1833, so stimulated the publie mind, 
that the provisions of these Acts were most industriously carried out ; 
and this bringa me to anolher epoch )^ the history of the city. 
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A't). 1841. — ^Exeter considerably improved, well supplied with 
Water, a g^od akd extensive Sxstem of Under Sewerage: 
Population, though considerably increased, not more dense. 

The character of the town at this period was very different from that 
of 1800, and greatly improved since 1831. Of these improvements 
we shall now proceed to make some mention. In different parts of 
the city many new roads had been made, more particularly through 
the denser and poorer districts; and, in several instances, increased 
ventilation had been provided by the pulling down of houses which 
crossed street openings, &c. A large and effective system 'of drainage 
was established ; the surface gutters, save as communications to carry 
off rain water into the sewers, had almost disappeared, and the houses 
generally were supplied with closets and communicated with the 
drains, independently of which an ample and eflRsctive supply of water 
was provided. Of some of these matters we shall now proceed to 
speak more particularly. Before domg so, however^ it may be as w^l 
to observe that there is no public survey of the town, either as regards 
a general system of levels or the position of the great line of sewers, so 
that there exists no recorded source to whicli a public surveyor or 
private individual can apply in order to repair, enlarge. Or idem con- 
nexion with the public sewers ; any information that may be required 
on these points can only now be derived from the individual who so 
ably fills the situation of Surveyor to the Commissioners of Improve- 
ment ; without him the deficiency of a public and authentic survey 
would be most seriously felt. For the marking in of the drains on the 
map, by which I have been enabled fo * describe their course more 
accurately, I am indebted to the kindness of Mr. Whkaker. 

The general surface of the city is now sufficiently even, and enjoys, 
for the most part, a proper inclination for the discharge of surface- 
water; nevertheless it is not difficult 'to find sta^ant pools and 
accumulations of filth, but they generally odcur within the boundaries 
of what is esteemed or really may be private property, and as such, 
though contrary to the sjpirft and letter of the local Act, are injudi- 
ciously treated as beyond the interference of the local surveyor. 

Drainage. — ^The plan of under-drainage is now very efficient; 
nearly all the streets have sewers, and Where requisite, branch-drains 
are generally made. Though there may be room for some few 
additional sewers, yet, take it altogeth^, the city is well provided in 
this respect. Of the great extensibh of sewerage within the last ten 
years, some idea may be' formed ftota the fact of the Commissioneps 
of Improvement having expended upwards of 7000^. upon tlus item 
alone. The communication with these seWets is almost genend; 
nevertheless the contrary is the case in thany of the^ poorer houses; and 
though there is in the local Act the poWer of compelling this, yet 
unfortunately it provides that the communicaiion shall be made by the 
occupier and not by the proprietor, so that in* many cases, though the 
Act enables the occupier to deduct 'th6 etpense so Ineurred from the 
rent due to the proprietor, ^et experience 'rfiows-tkere is so much 
difficulty in enforcing this provision, that it too often, where most 
desirable, amounts to a nullity. Where communication has been 
made, the branch drains are for the most part well kept, and have a 
sufficient supply of water for their frequent cleansing ; though doubt* 
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less there may be many examples to the contrary, from carelessness 
in the inmates throwing down choking articles, or the breaking in 
of the work itself In the public sewers, excepting from some rare 
casualty, nothing of this kind occurs ; they are constructed on sound 
principles, with sufficient inclination, and well furnished with stench- 
traps; now and then in the course of a long drought, or on the stench- 
traps becoming dry, offensive effluvia may be emitted from them ; but, 
generally speaking, they may. be considered as well constructed in 
Uiese respects. 

Such, then, is the public provision for the drainage of the city ; and, 
by its means, the entire of the liquid refuse may be said to be carriid 
off; only in some by-comer or out-of-the-way place is such allowed 
to soak into the subsoil, or remain stagnant on the surface. The 
general character of the system of drainage followed in Exeter results 
from its natural position, and will easily be understood from the 
accompanying plan and sections. The principal drains are constructed 
of masonry and brick work, varying from three to five feet high, and 
two to four feet wide in the clear ; they are arched over with inverted 
arch bottoms, so that they nearly represent the shape of an egg ; the 
average cost is about 7*. per foot. The drains which communicate 
from the different streets are gim-barrel brick drains, of the various 
sizes of 2 feet, 1 foot 9 inches, 1 foot 6 mches, 15 inches, and 12 
inches, according to circumstances ; the price of construction for these 
varies from 1*. 6d, upwards per foot. These sewers are, during the 
winter, kept clear and well washed out by the copious rqins of the 
season ; in summer the Commissioners of Improvement pay the water 
company for a supply of water for this . purpose, and once or twice a 
week they are washed down from this source. The surface dirt, soil, 
contents of ash-pits, &c., in all the public ways, are removed daily 
under the direction of the Commissioners. In the less accessible 
courts and alleys the collection of dirt is regulated by the probability 
of the accumulation ; generally speaking, however, it is done twice a- 
week ; it is not permitted to be thrown into the street, but is brought 
out in boxes, which the scavengers empty into their carts. There are 
some few places in the back lanes, where the air may be tainted by 
vegetable matter being allowed to accumulate and putrefy ; but this 
is by no means a general case, and is rather due to idleness on the 
part of those permitting it. More inconvenience is suffered from the 
keeping of pigs and the presence of slaughter-houses; both these 
nuisances are most urgent, and prevail to a greater extent than is 
generally supposed, and, by the poor obliged to live within their 
influence, are much complained of; cases frequently occur of serious 
fevers, nervous pains, and sickness of stomach, which tbey refer entirely 
to " swallowing" bad smells from these sources. Ilie filth collected 
by the scavengers is. cartecl away into three or four places at some little 
distance from the city. The scavenger? receive for this service 50^. 
per annum, in addition to the proceeds of the sale of the manure so 
collected, and which yields, on an average, upwards of 500/. per annum. 
Tlie Commissioners of Improvement have^ under their Act, ample 
powers to " order and direct any prosecution against any person or per- 
sons, bodies politic or corporat^ for any public nuisance whatsoever." 

ffouses.-^Vf iih regard to houses and their construction, there are 
nor controlling or directing powers vested in any public body ; they 
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are built according to the plan and wishes of the proprietor ; for the 
most part, those erected for the poorer classes are not so insalubrious 
as might, under such circumstances, have been supposed, I believe 
there is no such blot in this city as cellar habitations, unless kitchen 
apartments may be so considered ; nevertheless minor faults may be 
found with the construction of many of the tenements, and that too in 
some of those in the recently erected streets. In many of these the 
houses are placed back to back, or have their windows opening only on 
one side, thus preventing ventilation and a free current of air. Another 
very prevailing error is the adoption of sash windows, the upper sash 
not being made to open. Though the effect of many of the recent 
acts of the Commissioners has been to relieve the overcrowding of the 
town districts, and thereby cause the advantageous extension of the 
suburbs, they possess no power by which so useful a measure can be 
guided and regulated. New buildings may cr6ss the ends of old 
streets, though they have the power of preventing the streets from be- 
ing closed at the ends. 

School-rooms. — ^The public school-rooms for the poor are well 
situated as regards site, drainage, and light ; the provisions for warmth 
and ventilation, though not particularly to be found fault with, 
are not so ordered as to deserve notice ; they have necessaries attached 
to them, which are but too frequently the source of complaint from 
their managing committees; their play-grounds are inconsiderable, 
they may almost be said to have none. The private or "dame" 
schools for the poor, are a fruitful source of an injuriously bad atmo- 
sphere. The rooms appropriated to this purpose are usually in crowded 
and bad situations, small, and inhabited by the mistress day and night, 
with the addition of a fire, winter and summer, for culinary purposes; 
in an atmosphere thus artificially heated, are congregated together for 
hours in the day, perhaps 20 children. The closeness and unpleasant- 
ness of these rooms is scarcely credible ; they may really be termed 
modified " black holes." The effect upon the children is seen in the 
breaking down of otherwise strong constitutions, and the develop- 
ment of much active scrofulous disease ; but the injuriousness of these 
schools is more directly witnessed on the occasion of any infantile 
epidemic ; they not only become nuclei for the propagation of disease, 
but the poison is so concentrated, and therefore active, that not only 
do very few escape infection, but those infected suffer most severely. 

Independently of the want of play -grounds attached to the schools, 
there is a great deficiency of open spaces about the city for exercise. 
Save the Northernhay and the Cathedral-yard (where the' police 
interfere with the playing of boys) and the open roads of the neigh- 
bouring country, it may be said that there are neither play-places, 
parks, gardens, nor walks. 

Bathing. — The extension of the town is also gradually depriving 
the inhabitants of places contiguous to it, where the custom of 
bathing has long been enjoyed ; this is an important consideration for 
all classes, but more especially for the poor ; experience has always 
shown that they have gladly availed themselves of the means of clean* 
liness so afforded ; and it is not for me now to urge that cleanliness con- 
•duces directly to bodily health, as well as acts beneficially on the gene- 
ral character. 
, Bur^nff'gramds.^-^The crowded^state of the public growds of the 
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city had long^ been felt as a serious iind offensive nuisance ; accordingly , 
in 1835, the Commissioners of Improvement provided a large and suit- 
able space of ground without the city wall for the purposes of interment, 
and at the same time prohibited the opening of new graves in the old 
ground. There however still exist some minor blots of the over- 
crowding of grave-yards, the most disgraceful of which Is the present 
barying-ground belonging to the parish, and surrounding the church 
of St. SidwelL It is to be hoped that some general Act will obviate 
the continuance of this evil. 

Gas is generally introduced and much used 
throughout the city; but no provisions of any 
kind are made for the ventilation of the air 
vitiated by its use, excepting at the Devon and 
Exeter Institution, where a plan devised by 
P. C. De la Garde, Esq., has been attended by 
great practical success. A tube (A) an inch in 
diameter, having a trumpet mouth, is suspended 
immediately over the glass chimney (-B) of an 
argand gas-burner. The upper part of this 
tube enters for about a foot into a tube of similar 
shape ( C) but of double the diameter. The lip 
of the trumpet mouth of the larger tube is 
exactly level with the ceiling (i>), the upper end 
passing through the roof ( G) is protected from 
rain by a conical cap {E). The column of hot 
air discharged by the glass chimney passes 
through the smaller tube with great velocity into the larger tube, in 
which, partly by rarefaction, and partly by direct impulse, it occasions 
a rapidly ascending current ; whilst, therefore, the smaller tube carries 
into the larger tube all the air vitiated by combustion, the larger tube 
discharges through the roof not only the air which is received from the 
smaller tube but also the air vitiated by respiration or other causes, 
which it sucks up from the upper part of the room. The inconvenience 
resulting from the condensation of moisture in the upper tube during 
cold weather is obviated by its being caught in a vessel (F) which 
surrounds the smaller tube immediately below the mouth of the upper 
one. This simple and effective apparatus is made of copper. During 
upwards of seven years that it has been constantly in use it has required 
no cleansing, reparation, or indeed attention of any kind whatever. 

Water-works. — With regard to water for domestic purposes, inde- 
pendently of the old supplies from wells, &c., the conduit and the newly- 
established water- works require mention. The supply from the conduit 
had for a few years previously to 1835 been gradually diminishing, 
when it then almost ceased to flow ; at the same time the supply, from the 
same source, to the houses of the dean and chapter was greatly reduced. 
At the request of this body, and the then Chamber, Mr. Gfolsworthy 
kindly undertook to investigate the cause of this deficiency. He found 
that the water was collected and ponded in the spring wells to a height 
of between nine and ten feet, without obtaining a sufficient elevation 
for being forced over some required points. By this ponding a large 
quantity of water escaped, and was wholly lost. Mr. Golsworthy's 
first object was to remedy this great and radical defect, by lowering 
the high points, sinking tb« wells much deeper, oad opening and clear- 
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ing the springs. He thus succeeded in bringing the water into the 
wells, and re-establishing the ancient supply, the benefits of which are 
now rendered more available by the establishing of the conduit in an 
open space^ near the lower market, and by delivering it at a new spot 
in Mary Arches-street. But the great and manifest improvment in 
the suply of water is found in that afforded by the water company, a 
joint-stock corporation, formed under Act of Parliament in 1833; from 
a large reservoir made by them under the direction of the late William 
Anderson, Esq., C.E., it may be said that an unlimited supply of this 
most necessary article of life is afibrded. This reservoir, which occupies 
a spot to the north of the city known by the name of Dane's. Castle 
Field, is now 200 feet square and 17 feet deep, and is supplied with 
the water of the river Exe, taken from a mill-leat, two miles from the 
city, and above the junction of the Greedy ; it is, therefore, in great 
measure free from any adventitious impurities. The qualities and 
chemical composition of this water have already been given. 

The first erected engine is worked by a breast- wheel of 23-horse 
power, with 48 buckets, 13 of which are equal to one stroke of the 
pump ; it has three pumps, each of which gives 18 strokes to a minute. 
The water thus delivered in this space of time at the reservoir is 37 
cubic feet, or 438 gallons. The reservoir is 160 feet above high-water 
mark, but the water could be raised by the stand-pipe, which was 150 
feet abov« the level of the river at Pynes Weir, to the further height of 
180 feet. On ordinary occasions, however, the number of strokes in 
a minute at which these pumps are worked is 14 each, to force the 
water into the reservoir, and 10 to the higher level of the stand-pipe. 
It was early found, notwithstanding the great extent of the supply 
thus afforded, that it was inadequate to the wants of the inhabitants ; 
therefore, in 1841, a new wheel and pumps were added, the reservoir 
was enlarged to its present capacity, and the stand-pipe considerably 
elevated. The new wheel is of 17-horse power, and has 40 buckets, 
of which 11 are equal to one stroke of the pumps. The new pumps* 
are three in number, and each gives 1 4 strokes in a minute at its usual 
work. The height of the stand-pipe is now 131 ftjet above the level of 
the water in the reservoir, and its valve is weighted to raise the water 
50 feet. The higher pressures are supplied independently of the reser- 
voir. The advantage derived from these additions and improvements 
will be fully appreciated when it is stated that, on a trial being made 
by working the new and old pumps together, the water flowing through 
the safety valve of the stand-pipe and falling into the reservoir, each set 
of pumps making 11 strokes per minute, the quantity of water 
delivered into the reservoii* by gauge was 23,748 gallons in one hour ; 
on another trial, the water being delivered to the lower level of the 
reservoir, the new pumps making 17 strokes to the minute, and the 
old 11 J, the quantity of water forced in was 33,122 gallons in one 
hour ; so that the higher level of the stand-pipe decreases the jwwer of 
the pump by about one-third. By experiments made in different 
places, it was shovm that water could be delivered from the pipes 30 
feet above the highest levels of the city. One cause of failure in the 
old pumps, and which had not been foreseen, was excessive floods 
" tailing" the wheel, to such an extent as to cause material obstruction. 
By an experiment on the new and old wheels, during some high floods, 
it was found that while the old wheel was two feet in tail water, and 
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the pumps making but 10 strokes per minute, the new wheel had only 
six inches in tail water, and the pumps were making 21 strokes per 
minute ; so that the new wheel will he only affected by severe floods, 
and then but for a few hours. 

The quantity of water now supplied to the inhabitants of Exeter 
and its vicinity is 6919 hogsheads daily, (about 12 gallons per head,) 
the cost of which to the consumers, according to the amount of 
rents paid, is little more than one farthing per hogshead, and at 
this trifling price it is supplied to many houses at a considerable ele- 
vation. The waste consequent upon this vast consumption is of the 
greatest service in preserving the health of the cityj by cleansing and 
washing out the sewers, &c. The mode in which the water is distri- 
buted over the city is through iron pipes, and from them by leaden 
supply -pipes into cisterns, furnished with ball-cocks. In some particular 
cases the cisterns are supplied directly from the mains. Of the 5122 
houses of which Exeter is composed the water is supplied to 3400; 
the number of customers, however, is about 2600, the deficiency 
of 800 being made up of tenements closely packed together, which 
are supplied, never from the stand-pipe, but from one common cistern, 
usually at the landlord's expense, who is charged by the company 
at a rate of from 2*. to 4*. per annum for each family. This sup- 
ply is so easy and so generally furnished that it is only in a few cases 
the people have recourse to pumps or draw-wells, and in still rarer in- 
stances do they beg of distant renters. That this supply is duly appre- 
ciated may be learned from the fact, that 98 families out of every 100 
who consume the water now have it ia their houses; in fact, in some of 
the very poorest there may be seen in the corner of the room a small 
cask, with ball-cock, to receive the supply, and they invariably speak of 
it as being the greatest comfort, and as well worth the money it 
costs them. Notwithstanding this apparently very favourable account, 
there is yet much room for improvement ;. for if we assume, in the 
absence of any such statement in the census of 1841, that the number 
of families in iJxeter are in the same proportion to the population 
as they were in 1831, they will amount to 7000, so that there are 
only, of the whole population, about one-third who have it in their 
houses, and only about half who are consumers of it. 

The supply, quality, or price of the water i§ rarely the object of 
dispute amongst any class of the consumers ; the quality never, the 
water being clear, good, and requiring no filter ; now and then there 
may be accidental and private disputes as to supply and price, but they 
do not amount to any crying or grievous imx>ort^iice. With regard to 
quantity, the supply is supposed tp be unlimited, while the price is 
calculated at a general average of a shilling in the pound, according to 
the value of the house supplied. The rental of the company is about 
4000/. per annum, the rateable value of the city is 183,448/. ; therefore, 
taking the whole city, not more than Id, in the potmd is paid. Though 
each renter is charged about I** in the pouiKi, there are yet, under 
particular circumstances, many deviations from this rule. Should any 
disputes arise in reference to the administration of the company, appli* 
cation is to be made to the committee, appointed under Act of Parlia- 
ment. With regard to price, the Act itself provides a maximum, which 
has never been nearly attained by the company. Excepting from the 
committee, no remedy against grievances can be obtained. 
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Connected with the mains is an extensive system of stand-pipes, 
placed at convenient distance over the city, and from which the water 
is taken for the pablic purposes of watering and cleansing the streets, 
&c. The water is turned into the tenants' supply-pipes three days 
a^week) for the space of three hours, and is kept on the mains them- 
selves during the whole of the day ; at night it is shut off from a 
convenient place within the confines of the town (near the New 
London Inn), so that, in case of sudden emergency, such as the 
occurrence of fire, it can immediately be permitted to flow into the 
mains of any part of the city. It is usually available, in full supply, 
in about ten minutes. The supply is always kept on at high pressure, 
and could on these occasions, if required, be thrown over the houses, 
direct from the pipes themselves ; but this practice is not deemed 
advisable, as in such case it would be necessary to open only one plug ; 
it is therefore preferred to supply the fire-engines> and for them to 
deliver it. The town is furnished with five well-appointed and prac- 
tised engines, and the service of the firemen is exceedingly good. This, , 
together with the ample supply of water, and its general and efficient 
distribution, has prevented the necessity of any special arrangement 
for the protecting of particular buildings. Fires are, happily, not 
frequent ; there rarely occur, on the average, more than two in the 
year, and these are generally due to domestic or accidental causes. In 
case of its occurrence, however, serious alarm is always entertained for 
surrounding property, as it is by no means the practice amongst the 
buflders to make party -walls, or otherwise to provide against the 
occurrence of neighbouring fire. 

From the previous account it is plainly seen that the condition of 
Exeter in 1841 is most materially improved since 1800, and even since 
1831, in all the essential requisites of a large city, but that it still 
retains within itself much that is obnoxious to health. In order to 
appreciate the effect of these improvements, and of the remaining 
presence of nuisances, upon the duration of the life of its inhabitants, 
we shall proceed to consider the state of its population, and the com- 
parative amount of its mortality in the different districts of the city at 
this period. According to the census of 1841, the population amounted 
to 31,333 (13,842 males and 1*7,491 females); being an increase of 
3048 since 1831, and of 14,506 since 1800. In the following table the 
absolute population and proportional increase per cent, is set out. 



Tamb ZL— The Pofolation •£ Exxtba, in ISOO, 1831, and 1841, and 2it Pto* 
portional IncrfAse upon iU«lf. 



M^ks 



*/ld pui*. 

" tailing*' 

By an expeil^"**^ 

it was found Xuu^^x 



Abs^ute anowvt of PopttUiion 
at the undermentiuaed Years. 



Ineraase of PopuHnioii, 
ttpoo itself per Cent. 



1800 



7,143 
9,68$ 

16i,827 



\99X 



12,683 
ia,dS9 

28,242 



1841 



13,842 
17,4»1 

31,333 



From 

184)0 (o 

1811 



93-81 
80-59 

86-20 



From 

1831*0 

1841 



9-13 
12^42 

10«97 
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Table XII. — ^The Population of Sxetbr in 1841, with the Actual Mortautt for 
Five Years, and the Avehage Annual Mortalitt per Cent., exclusitre of the Hos- 
pital and Workhouse. 





Hov««« 


Persons. 


Actual Mdrkality 


Average Annual 


1841. 








from 1838 to 1842. 


Mortality per Cent. 




Inha- 
bited. 


Unin- 
habited 


Males. 


Fem. 


Total. 


Males. 


Fem. 


Total. 


Males. 


Fem, 


Total. 


St. Martin 


40 


a 


93 


161 


254 


7 


7 


14 


1-50 


0-86 


I -10 


Bedford Precinct . . . 


24 


1 


35 


84 


119 


5 


5 


10 


2-85 


1-19 


1-68 


St. Petrock 


4S 


6 


109 


158 


907 


5 


7 


12 


0-91 


0-88 


0-89 


St. 8k«»h«D .•*... 

All Hallows, OoldO 

•milk-slreet • » . . | 


73 




183 


294 


477 


16 


11 


27 


1-74 


0-74 


1-13 


50 


4 


15! 


209 


360 


7 


13 


20 


0-92 


1-24 


1-11 


St. Lawrence 


100 


14 


300 


341 


641 


26 


27 


53 


1-73 


1-68 


1-65 


Total. . . . 


332 


23 


871 


1,247 2,118 


66 


70 


136 


1-51 


1-12 


1-28 


St. Edmund 


237 


19 


737 


8581 1,596 


117 


118 


235 


3-17 


2-75 


3 94 


St. Mary Major .... 


426 


18 


1,586 


1,910 3,496 


239 


2i« 


455 


3-01 


2-50 


2-60 


St. Mary Steps .... 


205 


22 


618 


638; 1,256 


84 


80 


164 


2-71 


2-50 


2-61 


Total .... 


868 


59 


2,941 


3,40G 6,347 


440 


414 


834 


2-99 1 2-43 


2-69 


The Close . ..... 


106 


5 


287 


410j 697 


31 


48 


79 


2-16 


2-34 


2-26 


St. David 


672 


67 


1,595 


1.913. 8,608 


187 


182 


369 


2-34 


1-90 


2-10 


St. John 


86 


7 


820 


280| 500 


22 


31 


53 


2'0O 


S-21 


»«12 


St. Kenan • 


91 


8 


192 


310, 402 


11 


27 


38 


1-14 


2-57 


1*89 


SuMvyArdMs • . . 


93 


13 


304 


347 651 


33 


33 


66 


2-17 


1-90 


2-02 


St. Pancras 


81 


6 


170 


193 363 


19 


24 


43 


2-23 


2'48 


2«36 


SU Paul 


213 


19 


653 


745' 1,898 


73 


75 


147 


2-20 


2 01 


2' 10 


St. Oiave . • 


217 


3 


416 


496 912 


34 


60 


94 


1-63 


2-41 


3*06 


St. George • 


142 


13 


308 


877, 685 


56 


53 


109 


3-63 


2-81 


3-18 


Tnnily 


605 


44 


1.562 


3,055 3,617 


157 


196 


353 


2-01 


1-90 


1-95 


All aallows-on-the-walls 


173 


15 


389 


478, 867 


51 


41 


92 


2-62 


1-71 


2-12 


TqUI .... 


3,379 


aoo 


6,096 


7,80413,600 


673 


770 


1,443 


2-20 1 2-05 


2-12 


St. SidiTiU 


1,533 


161 


3,684| 4,973 8,657 


438 


497 


935 


2-37 1 1-99 


2«16 


Exeter 


5,112 


448 


13,592ll7, 130 30,722 


1,617 


1,751 


3,368 


2-45 


2-04 


2-19 



Table XI. shows while the increase is very remarkable from 
1800 that it is by no means so since 1831 ; and as, by reference to the 
Table XII., we see, during this period, an increase of 2370 has 
taken place in the suburban parish of St. Sidwell, 435 in the suburban 
parish of St. David, and 1025 in the suburban portion of Trinity, an 
increase in these three parishes alone of 782 more persons than the 
increase of the whole city , Exeter must consequently be less densely inha- 
bited than it was in 1831. As a whole, however, it presents a remark- 
ably stationary population. Nevertheless, in many of the parishes 
themselves a considerable difference has taken place, the popuktion of 
some having increased while that of others has considerably diminished. 
Amongst these latter are St. George, St. John, All Hallows Goldsmith- 
street, and St. Paul's, chiefly due to the pulling down of houses to 
make room for the capacious markets erected in these parishes. I 
should have wished to have compared the mortality of this period with 
that of the two previous epochs to which reference has beeii made, but 
for any very accurate or satisfactory results this is out of the question, 
as the previous ratio of mortality was deduced solely from the parish 
registers of burials, while this of 1841 is taken from the more improved 
and comprehensive returns of the Registrar-General, which, unlike 
those of the former, includes all deaths of the unbaptized, of those 
buried in Dissenting grounds, and the deaths in hospitals, &c, &c. We 
may, however, observe that, notwithstanding this improved mode of 
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registration, the average mortality per cent, of the whole city in 1841 
is 2*45, an amount considerably less than that of 1800 (2*58), and 
scarcely more than that of 1831 (2*39), so that, looking ^^he relative 
value of the different registrations, we may fairly conclude that the 
mortality is now considerably less than at either of the previous periods. 
We shall now turn to the consideration of the duration of life in the 
different districts of the city during the period of 1841, and, by com- 
paring their mortality, endeavour to estimate the influence which 
locality, poverty, crowding together, &c., may have upon life. In the 
preceding table the population and mortality are set forth. 

By reference to the same table we may observe that the average 
annual mortality per cent, of the different districts of Exeter is thus 
stated, — 



Districts. 



WelU<hdo . 
Poor • • • 
Mixed . • 
St Sidwell's • 



Average Annual 
Mortality per Gent* 



1*28 
2*69 
2*12 
2*16 



This table shows results which mark most strongly, when the 
character of the districts is called to mind, the much greater value of 
life in those which are roomy and well ventilated over those that contain 
a crowded population, and are occupied by squalor and misery. In 
order, however, to show this more satisfactorily, the absolute mortality, 
and the mortality per cent, at different ages of life in these different 
districts, are, in the following tables, fully set forth. (Tablies XIV. 
and XV.) 

From the above tables the mortality occurring in Exeter and its 
districts may be appreciated, but as they are not, without some appli- 
cation, easily to be read off and compared, the following table and 
diagram are constructed, showing out of every hundred persons that 
die the numbers living at each age. 



Tablb XIII. 



Atl month 
1 year 
5 years 
10 ,, 

li " 

20 „ 

30 ,, 

40 ,, 

60 ,, 

60 „ 

70 ,, 

S2 " 
90 ,, 

100 .. 



or every 100 that die in Exeter and its different 
Districts, there are living in 



Well Itj do 



9J*60 
83*85 
61*80 
55^93 
52-26 
50 'OS 
3fJ'78 
36*J1 
25*83 
20-69 
13-35 
4-64 



Pimr. 



97-33 
75'92 
4W"46 
43 "73 
4^'BO 
41-41 
3G-3D 
32*r>3 
27*27 
19-91 
11*02 
5*06 
'74 



Mixed. jSLSidwdl. 



96-68 
82-90 
0^88 
57*69 
56-45 
54*10 
46-97 
39*14 
33*05 
27*44 
18*51 
7-50 
1-62 

-3a 



95-95 

73-6^ 

57-26 

52-03 

50*06 

43 '35 

42Mi6 

36-07 

2&-92 

23-6!3 

15-25 

(i-40 

4-91 

1*27 



ExietcT. 



96*84 

81*39 

61-03 

55-50 

53*91 

51*90 

44-70 

37*75 

3fh49 

24 -UO 

15*48 

6-53 

1-36 
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BefcMre proceeding to deduce any conelusions from these tables, 
it may be well to observe they are not what are usually termed Life 
Tables. In order to form these, it would be necessary to compare the 
numbers dying with the numbers living in each district ; which latter 
data, with the exception of the whole city^ is not at my service. They 
are tables of mortality, and, in their present state are useful for exhi- 
biting and comparing the proportional numbers dying at each age in the 
several districts designated. While using them for this purpose, 
however, it will be necessary to bear in mind, in order to prevent 
erroneous conclusions, that they point out the proportional character 
of the mortality, as regards age, of these districts, and not, what has 
been previously stated, the comparative amount. With this under- 
standing, these tables will be found to indicate some very striking 
points. 1. The whole city. — A large proportion of the deaths which 
occur take place before attaining five years of age, (38 • 97 per cent.) ; 
in the next 15 years of life the proportion is but small, and subse- 
quently remarkably even. Though there is a larger proportion of 
female than male deaths upon the whole (2*05 per cent.), yet rather 
more males than females die under one month, and considerably more 
between one month and the completion of the first year. 2. T%e well- 
iO'do district, — ^The periods in which the greatest proportion of mor- 
tality takes place are in the first month, from 5 to 10 years of age, 
from 20 to 30, and from 40 to 50. Under one year the mortality of 
the two sexes is equal ; between one and five there are more female 
deaths, as also between 10 and 20 ; male death is in excess between 5 
and 10, and between 30 and 50. 3. The poor district. — In the first 
month of life there is a less proportion of deaths in this district than in 
any of the others ; but between that and the completion of the first 
year the proportion is very large, as also between 1 and 10; it then 
continues less until the age of 60, when there is again an increase. 
The proportion of male over female death upon the whole mortality is 
8*05 per cent. More males die under one year, and between five and 
ten. Between one and five the mortality is about the same in both 
sexes, and also during the remaining periods of life, there being only a 
slight preponderance of male death. 4. The mixed district presents 
nothing very remarkable, excepting that the proportion of female over 
male death is considerable (6 ' 73 per cent.), notwithstanding the general 
prevalence of a larger proportion of male mortality at each period 
previously to 50 years of age, when that of female death slightly, and 
after 60, very greatly increases. 5. St, Sidwell district has a greater 
proportion of mortality under one month, and only slightly less than 
the poor district between then and the first year, which position it 
maintains until 50 years of age. Upon the whole deaths there is a 
larger amount of female (6 '42 per cent.) than male mortality ; under 
five years of age, however, a larger proportion of males die, it being 
after 20 that the excess of female death commences. 

As it is commonly said that a fair estimation of the character and 
force of mortality in any given population may be estimated by the 
proportion of deaths taking place before 15 years of age, the following 
table, showing this point, is extracted firom those immediately pre- 
ceding :— 
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Taals XVI.<-*The Nvvbbh of Deaths per Cent., in the diflbient Districts of : 
BzETEB^ under 15 Years of Age, 





Well-toHjo . . . 
Poor • • •. • 
Mixed • • • « 
St.Sidwell . . . 

Exeter • • • . 


Males, 


Females, 


Total. 




22*04 

f 30-11 

22-15 

26*59 


24*71 
26*09 
21-40 
22-75 


46*75 
56-20 
43-55 
49-34 




24-15 


21*94 


46-09 





From which we see that not quite half the mortality in the whole 
city, and in the " well-to-do" district, takes place before this period of 
life ; while, in the " poor," far more than half the deaths occur previous 
to this age. That the " well-to-do" district is not so favourably placed 
by this table as the '* mixed," and is seen to have a less proportion of 
female mortality than of male, which is contrary to what prevails in the 
other instances. From the facts above stated, and from the tables 
themselves, the following inferences may be deduced ; — 

1. That at infancy, ?. e. before the expiration of the first month of 
life, there does not appear to be any particular exemption from casualty 
enjoyed, on the one hand, by the " well-to-do" district nor any peculiar 
liability to it, on the other in the " poor'* district. 

2« That in infancy a larger proportion 'of males than females die.* 
Thus supporting the old adage, " that boys are more difficult to rear 
than girls." 

3. That in childhood more males than females die. 

4. That in the poor district the period of childhood is liable to a 
disproportionate mortality. 

5. That as there is a much larger proportion of female than male 
deaths in all the districts of the city, save in the poor district, and in the 
hospital, which may here be considered as part of it, the occupations of 
the poor are proportionately more inimical to male than female life. 

6. That the poor district is subject to a greater amount of mortality 
than any other; and that the character of the city, in respect to 
duration of life, is mainly depreciated by the " poor district, St. 
SidwelFs, the workhouse, and the hospital.'* 

We shall now turn to a consideration of the effect of climate upon 
the inhabitants of the different districts of the city. In order to do so 
the average mortality per cent, for five years is arranged in different 
months, and then combined into the different seasons, each showing 
the mortality above and below 15 years of age. (See Tables XVII. 
and XVIII.) 

* This greater mortality of infant male life appears, however, to be quite inde- 
pendent 0^' local influence, and solely due to phyftiological causes. This question has 
been largely examined by Dr. Simpson, who, from extensive statistical observations, 
concludes the greater amount of male death in infancy is due to the larger size of 
the- male head, causing injury during parturition. From an examination of the 
Re^strar GeneraPs returns for the Seven years published, he concludes there have 
been lost in Great Britain, during this limited period, as a consequence of that 
slightly larger size of the male than the female head at birth, about 50,000 lives^ 
including those of about 46,000 or 47,000 infants, and of between 3000 and 4000 
mothers who died in childbirth. 
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Tablb XVIIIi—- The ArsRAGfi Mortality per Cent, of Exeter, and its Districts, during 
the different Seasons for the period of 1841. 


DEATHS. 


Spring. 


Summer. 


Autnmn. 


Winter. 


Sammer. 


Winter. 


Males. 


Fem. 


Mules. 


Fem. 


Male*. 


Fem. 


Males. 


Fem. 


Males. 


Fem. 


Males. 


Ffm. 


Wkll-to-do. 

Under 15 

Above 15 


2-20 
3-67 


«-60 
S-08 


2.20 
2'93 


1% 


6-6i 

8-08 


5-87 
9-55 


11-^2 
11-75 


5-87 
4'40 


4'40 
6-60 


13-94 
a -75 


17-63 
19-83 


11-74 
13- 95 


Total . . . 


5-87 


14-68 


5-14 


1101 


146SI 


15-42 


22-78 


n-27 


11-01 


23-69 


37-47 


26-69 


PooB. 

Under 15 ..... 
AUove 15 • • . • . 


7-93 
5-14 


5-36 
0*36 


10*87 
3-83 


8-88 
4«19 


6-25 
5-60^ 


5-14 
5-96 


7- 01 
5-71 


6»66 
6-78 


18-82 
8-99 


14-24 
9-53 


12-26 
11-31 


11-80 
12-74 


Total . . . 


13-10 


lp-76 


14-74 


13-20 


10-88 


U-11 


12-75 


13*43 


27'84 


23-96 


23-63 


24-56 


MiXKD. 

Under ]5 

Above 15 


5*18 
6-15 


5-ftO 

6-78 


5-95 

4-84 


7-05 
7-18 


4-23. 

5-87 


4'Oi 
7-33 


6-71 
7-64 


4-70 
10-59 


11-13 
10-99 


12-93 
13-96 


10-99 
13-41 


8-71 

17-93 


Total . • . 


11-28 


12-39 


10-10 


14>26 


10*17 


11-85 


14-27 


15-30 


21-38 


26-63 


24-44 


26-65 


St. Sidwell. 

Under 15 ..... 
Above 15 . . . « . 


6^09 
4-48 


4-37 

T6-47 


7-58 
5-01 


6-30 
6-83 


7«15 
5-12 


5-97 
7-37 


5-75 
5-35 


6-09 
8-65 


13-66 
9-49 


10-67 
14-30 


12-90 
10-67 


12-06 
1602 


Tot«a . . . 


ro-57 


11-86 


13-06 


i3-13 


12-28 


1336 


11-31 


14-74 


23-63 


24-99 


23-59 


28-10 


WOBSHOVME. 

Under 15 

Above 15 


2-84 
7-35 


2-84 

10-22 


3-25 
7-35 


2-43 
11-86 


2-03 
6-53 


2-43 
10-63 


5-3a 

9-81 


4-07 
10-63 


6-09 
14-70 


5-27 

22-08 


7-33 
16-34 


6-50 
21-26 


Total . * . 


i0 22 


13- 09 


10-63 


14-32 


8-68 


13 09 


15-14 


14-73 


20-83 


27-41 


23-72 


27-82 


HoBPITAt. 

Under 15 

Above 15 


1-51 
14-63 


2' 59 

4*03 


2'61 
11-10 


2.52 
2-51 


3-03 
16-16 


1-50 
. 3^03 


4-53 
17' 17 


7-57 
6-55 


4-02 
25-73 


5-04 
6-54 


7-56 
33-33 


9-07 
8«53 


Total . . . 


16-15 (6-55 {13-63 [ 5'04 


19-19 


4 53 


21-70 


13-12 


J29-78 


11-59 


40 89 


17-65 


EZBTEB. 

UnderlS 

Above 15 


5-57 
5-94 


9-54 

6-75 


6-97 
5-08 


6-75 

6-37 


5-07 
6-23 


4-57 
7-10 


6*49 
7-43 


5-62 
8-78 


12-54 

!u-02 


11-70 
13-12 


11-56 
13-71 


10-19 
13-88 


Total . . . 


11-54 111-71 


12-06 13-14 


11-37 


11 68 


13-95 


14-42 


j23-60 


24-85 


25-32 


26-10 



Without going into any detail upon these tables, we shall briefly 
enumerate the more palpably inferences which may be deduced from 
them. 

1. Th^t looking at the whole population, the winter season is the 
most hostile to life, and that March and January are the most 
so tp old age* , 

2. That the summer season is tjie most hostile to infants and 
children. 

3. That in the '• poor " district more die in ^mmer than in winter, 
and that this excess is due to the enormous mortality of children 
at this season; that the great and distinguishing feature of 
the mortality of the poor, district is, that while it has not an in- 
ferior mortality than that of the city, or the *' well-to-do " district, 
during the winter season, amongst those above 15, its summer 
mortality is comparatively enormously high under 15. 
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4. That during each season of the year more males die amongst 
infants and children ; but that the spring is the period more 
particularly fc^l to this sex, excepting in the poor disiricts, 
when July and August are particularly obnoxious to male 
life. 

5. That in the *' well-to-do *' district the males die in the winter and 
the females in the summer ; and that in the " poor,^' '* mixed," 
and " St. Sidwell" districts, the greater proportion of male 
death takes place in the summer, and of female in the winter. 

6. That in the hospital, during the winter, there is a large pro- 
portion of female death in childhood. 

We therefore see that, in comparison with the higher well-ventilated 
and well-drained districts of the city, the poor district is characterised 
by a more general mortality ; that the mortality per cent, is greater ; 
that the amount of death in early life is more ; that the summer shows 
death busy amongst the children, and, the winter, no less so amongst 
the old people ; that of the productive portions of its inhabitants, the 
males are subject to an imdue ratio of mortality ; in fact, that in what- 
ever aspect the mortality of the poor district of the city be regarded, 
it plainly indicates its inhabitants to be subject to a larger amount of 
death than is proper to the rest of the city. Seeing, then, that the 
amount of mortality is thus inordinately high, it may be worth while 
to examine more particularly into the condition and history, of the in- 
habitants of this district than was previouisly done in describing the 
districts of the city generally. 

As before said, it comprises the parishes of St. Edmund, St. Mary 
Steps, and St. Mary Major, and occupies the south-western declivity 
of the city ; though some portion of it is sufficiently well situated for 
drainage and ventilation, yet much of it occupies flat ground, scarcely 
raised above the level of the river. The great mass of its population 
are artisans, more particularly shoemakers, and labourers with their 
families, a very large proportion of whom, during some seasons of the 
year, are in the receipt of public relief. In the parish of St. Edmund 
there are two large establishments connected with the preparing of 
leather; of the workpeople employed in which it may not be in- 
apposite to say a few words. They may be considered under the heads 
of, — A, Fellmongers and Tanners ; b, Leather-dressers and Glovers, 

A. The Fellmongers and Tanners comprise fellmongers, beamers or 
fleshers, tanners and hot-pressers ; the first of these is a stinking and 
wet occupation, the second and third simply wet, and the fourth hot 
and steaming. The men employed in these several departments are 
robust, fine, healthy-looking people, eat largely, are liable to no specific 
disease, and peculiarly free from chest complaints, consumption in par- 
ticular: a general impression prevails, that fellmongering is a less 
wholesome department than the others ; but, on investigating this 
opinion, it was by no means substantiated ; I could not learn that these 
workpeople suffered from any particular disease, or that they did not 
live to equally good ages with the rest. Asa remarkable fact, it may be 
mentioned that neither the tanners nor the fellmongers were attacked 
by cholera during its epidemic visitation in 1832. 

B. The Leather-dressers have only to do with the *' pelts '* after 
eoming from the feilmonger, and their work consists in, 1st, frising ; 
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2nd, oiling ; 3rd, washing ; 4th, grounding ; 5th, stoning ; 6th, 
cutting. The 1st, 2nd, and 3rd, are departments of work that expose 
to moisture, especially the 1st ; the 4th and 5th to dust ; and the 6th 
is in-door work, without any obvious inconvenience. The workmen 
employed in the 1st, 2nd, and 3rd departments, though looking some- 
what pale, are generally healthy, eat largely, are not subject to any 
specific diseases, and live long. The opinion of the workpeople, 
amongst whom were some above 70 years of age, was, that few trades 
were less unhealthy. The departments of grounding and stoning, 
from keeping the workmen in an atmosphere of dry dust, in No. 4 of 
leather, and No. 5 of ochre,* occasionally produce cough; but this 
seems accidental, as the cough is not permanent, nor followed by any 
evil consequences, as consumption, or shortness of breathing. Persons 
liable to asthma are, however, unable to continue labouring in these 
departments. Those occupied in the "cutting" are particularly 
healthy. 

The dwelling-houses of this district are, some of them, of ample size, 
with good rooms, being formerly the residences of the once flourishing 
merchants of Exeter ; others are small, low pitched, with almost in- 
accessible stairs, and the usual inconvenient characters of the poor 
Elizabethan house. They are built of the conglomerate, and trap 
rocks, already described — brick, lath, and plaster — and some few of 
what is provincially termed ** cob.*^ In their construction and rela- 
tions, the first four present nothing remarkable ; the last, however, is 
peculiar to the West of England, and may therefore be described. The 
walls are composed of earth and straw, mixed up with water, like mor- 
tar, and then well beaten and trodden together. This mixture is always 
laid upon a foundation of stone work, as it is necessary to keep it dry, 
hence the Devonshire adage, that " all cob wants is a good hat and a 
good pair of shoes." The cob mixture is laid on in layers, generally 
from two to four feet in depth ; it is essential that each separate layer 
should be allowed some weeks to settle, and it is then pared perpen- 
dicularly even, before another is added. When the successive layers 
form walls of sufficient height, the house is roofed in. Some months 
after the walls are quite finished and sup]X>sed to be dry, they are 
plastered, white- washed, or rough-cast, which provincially is called 
" slap-dash." This mode of building is much cheaper than stone or 
brick, and, if kept dry, is very durable. 

The aspect of the houses of this district is not very inviting : they 
present a general appearance of poverty and dirt ; nor is this to l>e 
wondered at, when it is recollected that of the many rooms composing 
these houses, one, or at most two, are occupied by separate families ; 
there are, in fact, too many instances of families, consisting of eight, 
ten, or more persons, having but the limited accommodation of a single 
room, ranging from 10 to 14 feet square by 9 feet high, in which they 
sleep by night, huddled together in beds or on the floor, and live by 
day doing all the household work necessary for so large a number. 
It may well be supposed that the atmosphere of habitations, such as 
these, must be unwholesome in the extreme, especially as no provision 
for ventilation is ever made, and that which might be obtained by eli- 
gibility of situation is prevented by the habits and necessities of the 
people themselves^ as the great expense of fuel induces them, in order 
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to economize warmth, to keep their rooms close. Ahnost the only fuel 
used is coal, imported from the north, Welch, and, now, the Somerset- 
shire fields, occasionally turf and tan may be huriaed but not to any 
great extent. The fire-places are invariably open, and usually consist 
of a few iron bars set in brick, with unregistered chimneys. The lodg- 
ing or " trampers' houses,'' of which there are several in this district, 
are generally bad, and under, no police regulations* The enormous 
number of both sexes indiscriminately occupying these can only be 
believed by those who have witnessed the whole floor of a room entirely 
covered by the beds ; and so noisome aad disgusting is the atmosphere 
thus generated, that the " travelling '' during day of these people can 
be the only cause of their not suffering in health. The other nuisances 
of this district are, a deficiency aod ill-construction of privies, the 
keeping of animals, mor^ particularly pigs, slaughter-houses, with their 

Sutrid heaps of offal, middensteads in private courts, and a somewhat, 
eficient supply of water. 
The sickness occasioned by this state of things is considerable, and, . 
doubtless, very expensive ; and it would be exceedingly interesting to 
arrive at some exact estimate of its cost, positive and incidental ; this 
is, however, scarcely possible. It would appear, firom a general view 
of the expenses of the poor of the whole city, that, about five per cent. 
(4*94) are registered paupers, that is to say, this number of names 
appears upon the books; but many women, children, &c., though 
really paupers, are excluded in the enumeration. The whole of the 
parishes of Exeter are united for the purposes of rating and giving 
relief to the poor under the direction of a ccwrporatioa, constituted by 
a special Act of Parliament, and, as yet, not interfered with by the 
Commissioners under the General Poor Law Act. The sum raised 
by this body, for the year ending May 1S44, was 8750Z., and the total 
expenditure 7921/. 9« 8jc?. The .average number occupying the 
workhouse is 320 ; the cost of whom, for bedding, clothing, tbo^ and 
lesser matters, amounts to 2158/. 13** ; so that the expenditure for the 
12 months' keep of a pauper in the house, exclusive of the cost of 
salaries, house-rent, &c., is %L 18*. 3df. The nuniber receiving out- 
door money relief is 794 (men 138, women 470, children 186); the 
gross amount paid to this class of pauper is 3405/. 2*. 7^.» so that on 
an average each receives 4/. 5«. 9Jc/. The number receiving out-door 
relief in kind is 435, the cost of which relief is 157/. 15*. 7t/., or 5*. a- 
head, and this includes assistance of materials during sickness. The 
average duration of sickness is roughly estimated at about three weeks, 
the expenses occasioned by such sickness being from 2*. 6d* to 3*, per 
week. When, however, a casual pauper, by which termXis to be 
understood a person not ordinarily in the custom of receiving relief, 
remains for any length of time upon the sick-list, he is brough'^ before 
a Court of Governors, and transferred to the list of those who ^ceive 
weekly pay. The pay-books for the past year exhibit a sum amo\pting 
to about 300/. on account of illness, and this includes relief to phole 
families on sickness overtaking the head . of the family ;< the ca^!l%Pf 
sickness amongst casual paupers are registered as consisting of llDB 
persons (27 men, 44 women, and 37 children). Altogether, that isi^^ 
say, amongst the casual and regular paupers of the city, about 6(%0 
** cases " of sickness yearly present themselves ; but then it must %« 
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borne in n^d, ihtti the same iitdiiiidtial frequently oonetituteB two or 
more cases. 

During the oourse of ike past year, about 170 deaths 'chargeable 
upon the city took pkce^ the mitjmty of which were chiHren ; the cost 
of these amounted to 59/. 14;. 6d.^ (coffins, 53/. 14^. 6<^«, incidentals, 
6/.,) making an average of about 7«. each for adults ; however, the 
expenditure is above this average, their funerals b^g furnished under 
a contract of 9#. per funeral, (coffin, 6^., grave Is. 6d.^ clergyman, 1 jr., 
clerk, 6d,y Thii^is,- howevcfr, a much lower sum than is paid usually 
by those poor of the city who do not avitil themsdves of the public 
relief thus afibrded, and even amongst the paupers themselves, a feel- 
ing of pride frequently interferes with an application for this purpose. 
Those who bury at their own expense pay on the average about SO*., 
(coffin,!/. !>., grave, 5*., pall, 1*., clergyman, 2#», clerk, I*.) The 
practice -of both these classes is to keep their dead "too long" un- 
buried, generally eight days; they make no difference between summer 
and winter ; this is partly attributal^e to their practice of burying on 
the Sunday, and partly to the fact of an imburled body lying in the 
house being made the^ means of obtaming alms. The rooms often 
small, and occupied by^a large fiimify^ where the corpses are retained, 
are offensive in the extreme ;< and the clergy and the undertakers com- 
plain much of the smells they are exposed to, especially in hot weather, 
from this practice. 

On the occurrence of sickness the poor immediately apply for medi- 
cal assistance, and this from various sources is freely rendered ; the 
most prominent of which «ire the Medical' Offioers of the Corporation of 
the Poor, of the Hospital, Dispensary, Eye Infirmary, Lying^-iniCharity, 
and latterly ;by an extension of sick-clubs, more particularly that of the 
Odd Fellows.' The Corporation of the.poor provide four medical men, 
one of whom has the sole charge of the workhouse, and each of the 
others a third of the city ; they are eadi'paid a salary of 40/. per annum, 
and 7/. 7*. for vacoination, together with an allowance of 15/. a-year in 
lieu of drugs ; beside this- a small sum is ocqasionally received for sus- 
pended orders, at the present time amounting to almost nothing. By 
this means the Corporation of the Poor provide attendance in sickness 
for their own poor. Those not>oa the books of the Corporation are 
not considered as entitled to it ; nevertheless it is often very freely 
granted to them; The Dispensary is a very popular and well- 
supported institution, and its object is to relieve those who are not 
absolutely paupers, but to whom the expense of procuring medical 
assistance is difficult. This institution is officered gratuitously, by six 
physicians and six surgeons, with a salaried dispenser* The building is 
capaciousj andj perhaps, one of the best possibly adapted for such a 
purpose in the kingdom. - The number of patients relieved annually at 
this institution amounts to about 2000 ; they attend at the institution 
weekly, and in cases of emergency are vi»ted at their own houses 
during the space of six weeks. They are admitted by recommenda- 
tions, of which four are allowed to each subscriber for each guinea 
subscribed. The average expenditure in medicine is found to be 
about 38, 2d. per case. The Hospital, founded upwards of 100 years 
since, contains 200 beds ; it is more a county than city institution ; is 
officered gratuitously by four physicians and four surgeons, with a 
salaried resident apothecary and matron. It admits neither fevers nor 
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emit^cm disorders. T)ie averag« cost fbr medicltte btiBeiil hit 9& 

per case. This larger amount than that of the Dispensary is ettllily 
fteocmnted for^ hj the I^umneary fe €— I n n ftid attoirt r«ttti»lti^ « |)iltknt 
te six wed» otdy vptm the books^ so that during' a longf fitness dM' 
pctaiB fre(|u^tly eajcrfs the bendSt of many adiDiseddwe tickets M the 
yotr, ih«a really comuming a n>ach toi^r eoi$l df f»edlcittei^ thitn the 
abdtHB. average; whereas in the Hospital a reconHnendation is occupied 
by each patient without ref^enee to titde. The oost of t(iediaiae§ at 
these two institutions may \m more ekarly stiUed thus: the atet^g^ 
per case at the Hospital is bs. Sdf., and at the DIspensairf £5x #e^ks' 
medicines anMmUt to 3^ 2d, The Lyin^iii dharity ai^ds IknUed 
relief to persons at their own houses ; it provides, at the co^ to ^B/^h. 
subscriber of half a guiliea, a niidwife, a baskef of necessary dhild V mid 
alhfer Imeti, iogethet witb eoi^, eandles^ atidiimtcriBls for t9ie di^ of a 
lying-iii w^mm; In eases of dil6culty the m^dieia]! otteers, \^hethet 
phyiieianv or sisr^oBS^ assist. Tile statistics 6f this chaiity Ate iii- 
terestinp f the mean afiiiaal mxmbet df feisiales {insisted is 144, this a^es 
of whom average i^ years; the mithb^ir of children already born to 
tJwm anmmts ta 5*0ft, of whom 8*86 are Hpki^ as living. If to ^M' 
dBldreti bom the chiki that Is to be produced by thef sai^e mdth^ be 
addcdf the average is §'0&, a tnfucfa k^rger proportion than can be edti- 
teni|riated as the real aveif^e of the city ; feut this may easily be itc- 
counted for by these women obtaining the charity froth the cfrctim-' 
stiebfiee of their being persons wfth targe faniities, and by its not in- 
dttding those who lievef become mothei^s. It is the custom of this^ 
ohatity thai ihawoiii«ft«epe^t^ietesidf of their donfhierhent^ ; ttesi^ 
]^drt(si^ bi 10 ye«brs| atiio«»ted to d8($j the iMrths attending Which y^ett 
4dD males and 410 fema^^ f of tke^e 84 wefe stfll^births (l in ^4), mi 
enorfiKrus propMrtion, argtriiig that thdsfe sb pobi- as to require the benefift 
of the charity are ft>uch mote liable to this ^as^al ty than women in a tl^tf er 
station of Kfe 5 ftkie were twhi-biiihs (I fh 9S) : 6f these t^o ^erte ^rls, 
three wete boy % two #ei^e bey aftd g*^l, and tiv6 Werfe not repbrted. 

The diseases inddetHal to tl^is city pr^i^^t nothing very pai^tlciilaf 
fbt observation; it ife, indeed,- femarkaUy ftee from afty very dis-' 
tiitfstlve c^araet^ in this I'espect, the dfeesises consisting chiefly 0^ Ih^ 
ordinaiy and less strongly ^-mdlrked fiJVers, rhdumafie aflfectiontS", it^- 
ffetntniatloirs, anddisoMers of (Me ^i^at brgaris common to tllfe cotinti^y 
at kifge. Itj however, selddln 6r iiever ap{)ears to enjoy any imMuniCy 
from epidemic itlfluenee,^ \^hen smtth is jprevaihiig thfottghbtrt {ik 
hingdofia; and on occfesiort ctf inffaft^le ej^detnicS, ustt^iy sufftrs 
severely. 

Having now set iljrth the iftfluenc* of the focal teproveiheh^s bf 
i^oeTift years on tfe population of fejt^ter, by CDittparfng it with ftscTf «rt 
different periods, tvie shatl nbW f receed, itt ordcir ffiore fblly to esfifla&te 
th*e Vaflne of these imprbvettienfs, to compKare the moi'lality intiidcn'tal 
to it with that occuri^ing ih England and sbm6 of its chief cities. 

An appreciation of the tdativef mortality of England and Eieter 
rtfif^y \m ta&^ satisfectorily arrived at, as tables of the nibrtality of both,' 
ftfunded on the dotible data of pbJ)ulation ^nd mortality, can be oflfered 
M coArparisoift. The table of the mortality of England is deduced 
frbtri thie Lif<fe Table gfVeri by Mr. Farr in the Appentfix to the Sixth 
Report of the Reglstlfef-Geiietal ^ that of Exeter from the data tto# 
dCftaMi^^ 
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'1RAtt& XfXr— Ki^MfikR Jkfttt^ in EHiifim At ihe'iliia%rAeationed Asei ieibtdlntr 
to the CJ^awis of 1841/ , ? 
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TAbtE SXi^AvtiiU«lE AJflYtlik^ NukBEft <9r jykkTui !n EksTBlt at ike tmdef- 
, itieniia&ed Af^eB. 



Uudeor 
6. 



6 

under 

10. 



10 

under 

15. 



15 

under 

SO. 



tlndfi^ 
30. 



30 
Mtd^r 
40. 



40 

4iAder 

60. 



50 

Ubd^r 

60. 



60 

tinder 

70. 



70 

under 

80. 



80 

under 

90. 



nhder 
100., 



Males • • 
Females ^ 

Total 4 



166'0 

141-2 



22*6 
19*6 



6*6 
6«6 



6-6 

8-8 



^*8 
27'3 



26-0 
27*0 



31 '6 
23-8 



25-6 
24-0 



29-4 
35*6 



25-6 

42*8 



13*4 
26*8 



2*8. 
4*6 



297*2 



42*2 



18*2 



16*4 



55-0 



63-0 



h5*4 



40*2 



7*4 



hti m i 



Table tCXI.-=^Th6 ICVHfiSRS DVinq p5r t?eB^. al lEe unaermeutiohed Ages in 
ExBT^^ ktid Ehglaivo. <Thd Engii^n if able taken ftovA the Siith Report of the 
Begisirftt-Qefaerfel.) 



£1^:^. ° 


kales. 


Fimales. 


Total. 


1 » - • 


Exeter. 


BngUnd. 


^eter^ 


England. 


Saeter. 


England. 


UndetS .... 


9*\6 


6«55 


**84 


6.7fi 


• 8**48 


6*16 


5 ai^d under 10 


. 1-39 


0'§9 


1*18 


0-90 


i-28 


0*99 


10 ,, 15 


0*87 


0*56 


0«44 
d*51 


0-56 
6*7g 


0*40 


0*56 


15 ,, 20 


0*47 


0*73 


' 0-48 


0-76 


20 ,, 30 


1-17 


0*88 


0«75 


0-9i 


0»91 


0-90 


30 j, 40 


l'?8 


:1*U 


1*07 


M^ 


' 1-16 


1*13 


40 ,, 50 


2-23 


1-48 


1-27 


V36 


1-68 


1-42 


50 I, ej 


2-*6 


2-12 
'4«40 


1*86 
4*12 


l^li 


2'p 


2*05 


60 :, - rb 


^•27 


4^57 


4-16 


-7<) „ 60 


0*84 


9*03 


0*0d 


#•«« 


9-31 


8*«4 


r80 ,, 90 


29-77 
4^*166 


17*45 


18-74 


16-38 


21*38 


16'95 


$0 ;, m 


30*83 


32-85 


^9»88 


37*00 


30*04 



^Thi8 tsMe «h(m^ thai the mortality of Exeter is g^^eraliy high^ 
ihm that bf England j excepting iVont thd 10th to the 6^fe yeai* of life^ 
that flial^ ttiOftality is in exC6sl^ at all ages excepting fi^lin Ihe 10th td 
the SOth yei^r) whil^ fefliai« tttotialiiy ia Wsb than th^t of' Etiglanci from 
the 10th to the 60th year. Now, as the itifliiettee Of locality, irre- 
spective of errtploytttent, ts fer bfttte!- apprecfeted firom felttftie than male 
deathj we hiay fttiriy &s8Ume thai though Exet'-fe*-, as a cily, is hostile to 
infancy, yet it Ib very fevourableto adult atid middle life : nor is theW 
anything in the table t^ indicate ft as uncongenial to advancfed yeats. 
Ia fttot^ when it is bottie in mMI thUt Ih^ at^erag^ mo^t^Tity of England 
IB mUeh leim than ihu of tdwn»^ \ve have ever^ reason u assttme th^ 

. r2 
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at this present time the population c^ Exeter is far from being 
oppressed by a high rate of mortality. 

With regard to the excessive and undue rate of mortality under 10 years 
of age, it may be remembered that, in a previous page, this was shown 
not only to be proper to, but exclusively characteristic of, (he poor 
district of the city. By this comparison of the mortality of Exeter 
with that of England, we again see, most strongly shown, that even the 
present amount of mortality is not dependent on its natural position, 
but is greatly due to the situation and attendant circumstances of the 
poor districts. 

In the following table, compiled irom local returns under the Regis- 
tration Act, the mortality of Exeter is compared with that of some 
of the chief towns (not Registrar's districts) of England, in which, 
from recent observation, it appears there exists peculiar deficiency ill 
many of the essential sanatory requisites. 



Tablb XXII.— Showing the PopuL^'riaN a«d Annual AvBaAOS Mobtalitt per 


Cent, of the Undernamed Pkoea* 




T0WW8. 


Popnlation. 
1841. 


MortaUty. 






Actual 


Average 


, One 










Average 


Annual 


in every 






- 




Attaaal. 


Percent. 








Exeter • • • • 


31,333 


768 


2*45 


40-79 






Worcester . • . 


27,130 


684 


2*52 


39*66 






Clifton (Parith) . 


14,177 


362 


2*55 


39*16 






Norwich • « • * 


61,846 


1,584 


2-56 


39*04 






Birmingham • • 


138,187 


3,604 


2-60 


38-34 






Leeds • • • • 


168,667 


4,487 


2-66 


37 '59 






Nottingham • • • 


53,080 


1,444 


2-72 


36-75 






York . • . ; • 


29,329 


799- 


2-72 


36-70 






Hull 


41,130 


1,156 


2-81 


35*57 






Gloucester • 9 • 


14,869 


423 


2-84 


35*15 






Wolverhampton • 


68,425 


2,002 


2*92 


34-17 






Preston • • • • 


50,131 


1,488 


2-96 


33-69 






Chester • • • « 


' 23,814 


729 


3*06 


32*66 






Bristol • • • » 


• 64,266 


1,§98 


3-10 


32-16 






Manchester • ' • « 


192,408. 


6,153 


3-19 


31*27 






Liverpool • « » 


223,054 


7,^11 


3-50 


28-55 






MerthyrTydyil •' . 


37,264 


1,310 


3-51 


28-44 





This table requires po veryminute examinatioii in order td show the 
point it IS intended to indicate* It will be sufficient to observe, that as 
it exhibits the mortality of Exeter to-be projJTOtioimbly less than that df 
any of the other places, so does it offer, when the attendant circinn« 
stances of these several places are taken into consideration, ccmchisiive 
evidence on the one hand of the baneful effects of the neglect^ and on 
the other, of the benefioial effects of the improvement^ of the sanatory 
condition of town populatipus. 

We will now, however, idee a nifMre extended range of camp^rison, 
by selecting the 115 districts of i}\e Qiiarterly Report taf the B^istrar* 
General, and comparing their mortality with that q£ Exeter, during the 
five years from 1838 to 1842* These districts comprise a population 
of 6,578,912, with an annual average amount of deaith of l€3^e8 ; so 
that they may be stated as liable to a mean mortality of 2*49 per 
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cent^ or of one death in every 40*1 persons. The lowest rate of 
mortality is 1'59 per cent., and the highest 9'S6y showing a gross 
difference of 1 '77 per cent. The average annual mortality of Exeter 
has been previously stated as 768, being 2*45 per cent, or one death 
in every 40*7 persons. We therefore see that the average annual 
mortality of Exeter, though not materially, is yet rather less than that 
of the whole 115 districts, and that it is below the mean of the highest 
and lowest recorded mortalities of the table. 

In order to arrive at a isatisfactory conchxsion upon the relative 
situaition of Exeter, as regards its mortality in respect to the districts 
of this return, it is necessary to analyze and suitably arrange them. It 
will be seen they not only include populations of very different 
characters, and subjected to very different influences, but frequently 
populations whose condition and character could not be inferred solely 
itom the name by which they are designated. They will be foimd, on 
careful examination, to offer friir examples of the great masses of 
people conmion to this country^ and niay be erranged conveniently 
under the following heads >-^ ....-,,. 

• 1. Rtercd Districts j in which the majority of the population are 
engaged purely in agricultural pursuits ; 2. Town and Rural Dis^ 
trictSy in which, though the mass of the people may be townspeople, its 
character is materially influenced by a large dilution of agriculturists ; 
3. Town Districts; 4. Manufacturing ; and, 5., Mining Districts; in 
each of which the population is mainly of the character indicated by 
their respective names. , . » ,, 

In accordance with this arrangement, thel following table (XXIII.) 
is constructed. In it will be found distributed the whole of the 115 
districts of the Quarterly, Report previously referred to. It shows that 
a rural population, in accordance with the usual statement, enjoys a 
greater immunity from deafh than any of the other classes; that, as 
masses are congregated together,, so is the rate of mortality increased ; 
and that this increased rjite of mortality is further augmented by local 
circumstances and speciftc. employments, as^ indicated by the excessive 
mortality of certain Qf the town and, manijifacturing districts; we are 
therefore prepared to fintl that the rate of mortality in Exeter ranges 
higher than in the rura^ or the town and rural districts ; but that, in 
comparison with the manufacturing districts, as a whole, it is very 
favourably placed. If we view its position with regard to them 
individnaHy , we observe i)Tit three vrhich-indicRte a lower rate of mor- 
tality, and these will be found to contain^ populations of a mixed 
character. The purdy and absolutely manufacturing districts: (usually 
ill'(kained and*^ surppMed with wnter) ace eharaetertsed by a much 
highcJr rate of itebrCality. * 

it now remains to consider what is the- position of Exeter, in com- 
parison with other di^icts somewhat of the same character. It will 
be seen that out of the. 2QwMch , compose -the column of town districts, 
11 are liable to a higher rate of mortality ; via., Derby, Worcester, 
south di$teictS!of LmtdwirColclieater, Shrewsbury, the central districts 
of Loadoni Nbr)ivich,til^eice8terj Hully^Brislolv laad liiverpool ; on the 
other hand there are eight districts where ihe relative mortality is 
less, vis., Ipswich, Cambridge^ west, and north districts of London, 
Plymev^^ BrightoB^ Oxford^ and |?arai»iitk 
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Exeter. — Review ofSdimJtefy C&nditim* 



The Distriets of fhe Quarterly 'Nt^e arrftngedt and Cheit Annu&l Vditatitf per 
Cent. »hoi Mi > oiud inued* 



MINING DISTRICTS. 



Chorlton andWorsley 

Redrath . • 4 

Tynemouth • • 

Pontypool • • • 

Dudley . . • 

Gateshead . • 

Merthyr Tydvil • 

Suoderlaud • • 

Newcastle . « 9 



Mean Average 



PopalatioD, aocordlng 
to Censoi. of 



Place. 



93,736 
•9,305 
27,249 
2,865 
31,232 

34,077 
17,022 
49,860 



District. 



93,736 
48>062 
55,625 
25,037 
'86,028 
"38,747 
52y864 
56,226 
71,850 



Average 
-Antioftl Mmtalhy. 



Per • 
Ceut. 



1-98 
a«l>7 
2-26. 
2-34 
2-39 
«*45 
2*59 
2-62 
2-71 



2»37 



li 



50*2 
48- 2- 
4i-l 
42-5 
41-7 
4Q*7 
38-6 
38-0 
36-8 



42*3 



Before, however, absolutely admitting this to be the case, the cir- 
cumstances attending iheir difierent populations slioukl be taken into 
consideration ; for while there i» nothing that can in any way in- 
dicate the statement of the mortality of E^^eter to be undertold, that 
of some of these di3tricts may fairly be assumed to be so. For instance, 
Oxford, Brighton, the west district^ of London, and Cambridge, un- 
doubtedly have a large .amount of erratic population enumerated as 
belonging to them in the census of 1841 ; so that the mortality of these 
places is compared to a larger population than really supplies the 
deaths ; and it is very questionable whether,, as sea-ports, the same 
may not be said of Yarmouth and Plymouth. In this lattier town 
the large amount of military stationed would alone throw discredit 
upon its being liable to so slight a mortality as the table indicates. 
Supposing, then, that the above-named places are not properly capable 
of being compared with Exeter, it would leave but two out of the 
town districts to be considered as subject to a less average mortafity, 
the north districts of London and fpswich. We may Ihefefore fairly 
assume that Exeter, nbw that it is sewered and supplfed with water, 
is not liable to a higher rate of mortality than is generally incident to 
favourably situated towns. 

In a previous pc^e (videllabl^XII.)j ^* ^^ sbo^n that tbe different 
districts of Exeter are subject to vei'y diffefrent rates of mortality ; by 
reference to the table just quoted, it will be seen that th^ *^ well-to-do" 
district has a less average than that of any of the districts of tlie Report ; 
that the St. SidWell arid **iTiiied'' distificts are scarcely above 'thfe 
average of the rural districts, while the **^poor •* district fe more than 
the average of the town, mining, or manufacturing districts. On taking 
a review of these, and the other facts set forth in the preceding pages, 
the following statements iuid tjonclusions may feirly be assumed: — 

L That th^ locality of Exeter is pieculiariy h«altby« 
; IL That Exeteir>^iA opfuqapa^wUh Q^k^ laiTge c;iU%..is Jiabte to 
^ a grealier amount of mortality than rural populations* 

III. That the mortality of Exeter is very much in, excess of 
that of the surrouoding country. 



I'^,.3tet;wbeii Exeter was unsewered^ and iU-8Up|died with 
wi^r^ its mortality was as high as some of the now worst u^ 
districts of England. 

V, That Exeter is now tolerably well sewered, and efficiently 
supplied with water. . 

VI. That Exeter is now subject to an infinitely less rate of 
mortality than cities whose sanatory condition has not been • 
equally proyided for. 

yil, -That 4he aVei^age mortality of Exeter is less than that of 
the principal cities of England, and tiot greater than is 
generally incident to favourably situated towns. 

VIII. That tlie idult populaticm of Exeter is liabk to a less 
; ratie of mortality than the average of Engknd. 

IX, That the different districts of Exeter present very difi^rent 
rates of mortality, those well ventilated, well seWered, and t^ 
well supplied with water, being subject to less mortality than 

' those not engoying these advantages. 

X, That in these latter districts tbe amount of mortality under i/^ 
tea years of age is excessive. 

XI. TTiat thfe ibrmer ancient excefesite mortality was due to 
bad seifa^ und ' defifcient' supply of water, and that the 
modern- less rate is entirely due to 'improvement in these 
K^spects. ' 

Xil. That ai^ improvement in respect of sewage, &c., has pro- 
gressed, so have the comforts of wie inhabitants been enlarged, 
and their rate of existence prolonged. 

Xm. That the rate of molality iti Exeter is mufeh within the 
ccmtrol pf proper sanatory provisions, and that an extension of 
sanatory measured will decrease^ the present rate of mortality. 

In order to follow out the purposes of' this last conclusion, it is 
necessary to bear in mind that almost thesole aim of sanatory measures 
is the providing against and obviating the effects of a vitiated atmo- 
sphere ; and, therefore the first duty in any inquiry of this nature is 
t6 ascertain where such sources of injuriousness prevail. Prom what 
has preeededj it will be seen that, as regards Exeter, the more active 
causes still in existence are the crowding pf numbers in small and ill- 
ventilated rooij^s, the keeping of animalis in confined situations, and the 
O€oasibnal prevalence of middensteads in private courts, and slaughter- 
Uouses, witfi their heaps.of decayed offal. The passive causes may be 
slated as deficient ventilation, from the existence of blind courts and 
alleys ; from the ill-arrangement of sti:eets.and the fatdty construction of 
houses ; from a partial deficiency of Water, preventing the adequate re- 
moval of impurities ; from neglect of house and street cleaning ^ and 
more' particularly from deficieht and inaperfect drainage, owing to the 
occasional iU construction of private drains, and to the deficiency of 
stench-traps ; likewise to the more general evil of the driving back of 
f(&ul air from the great sewers, in consequence of the embouchures 
being exposed to the wfHdl ' Ihe'iiiere'enuitneration of these sources 
of bod air palpkbly itidicates thait, as f«tr as possible, blind alleys and 
smull courts should be abolished ; that slriughter-hotlses, and the keeping 
of anidiaisj' should^ be^preveftted ; that the streets should be opened to 
admit the free passage of air ; that the hoi^s slK>uld be constructed 



ipddi^ a vifiW 40 W'f^ ym^Mimk ^^impmMr snppUtd ivilli water and 
with §i^s» &ati for n^oepsary fHif {KMesi th#t the draiat isaiiuiiunicatin^ 
with the sewers, as well as the sewers, thamaelven, akoukl be well 
tri^pp^d anil wMl ^Mstrup^ \ |1mI tbo embottcfaiires of the latter 
should empty themselves below the level of tha water, &6« The modes 
to ba adopted for tb# prfVfPtiop of tha aceuinitlalion of bad air are, 
l^owaver, sp pbvio««i tW wy langth^aed discufleion of thara is quite 
unnecessary. I may, however, before coiiolildiilgr« ypatura to offer a 
f^w spggBstioaB u{]o9 i^^e fls^tt^B, imiiiadialaly tioniieoted with the 
subject, which presaiit; ^o]sely^s. 

1. As regards tbf Loaal Improvement Aat,«^ii is almost absolutely 
necessary that Eon)e pf its pirovision^ should be extended, so that there 
may be a real aad praotioal, il|st^^d of only apparent provision against 
private nuisaoc^* Tha present raquii^ment, that it aiust be f ' to the 
annpyaa^ of any inhabi^t," rpaders the clauses of the Act, in respect 
t9 thes^ ma^rs, eflfete ; ^d that the pipovision for compelling private 
communication with the p^bUo ^wei>s should be at llie Immediate 
e^pcai^e of th^ prpprf^tor m^tofiid of the oaoupier. 

2. With regard to water ; — as an ample and vniversei supply of this 
n^pess^y pf life )^ alway9 to be det^red, it would be a most useful 
nieasmre if \i wer^ rendered obligatory on all householders to take it in. 
Sj^^h a regulation, while ponducing to individual, would, by the refuse 
water, ensure greater public cleanliness, and in a monetary point of 
viaw. wouW perhaps, diwiofch its now low rate in this city to about 
one hfljft Th^ inppm^ yielded by the present tenants amounts to about 
4000/. per annum, made Up by a charge of i*. in the pound on the 
ratable valus pf the property to whieh it is supplied. Now, as the 
rateable prc^rty pf the tPwn {s 133|446/., it is evident that, were the 
principle pf universfil ponsumption adopted. Id. in the pound would 
be sufficient to yield its present remnneratipg risntfil ; bul; th^ r^ ^t 
is, that an excess of income would b^ provided at this ratf 5 % thft 
property pf the city has increase si»(?a t^ia v^uation wa9 Rftad^, m^ 
morepypr, the sphere pf iispfulnes§ of tha water <?pmp§py e^tendfi Ul 
weaithy §ufeurb^ whp3^ property is ppt ipclnded in tlw venation c| 
the ci^, 

8. ft was m«nt}pned that the gr^^uei increase pf ^he tpwii k 
depriving thie inhabitants of }pnf-ac(justpnjedbathipg pUpesf I would 
thprpfpr^ suggest th»t proper gind easily aj[;pe^8i))le r^yerrbaljiiiig etai» 
tipp^ ^houl4 be established ; nor, as it Js only during ^ short perj^ 
of the year that the wpather in this country perpits cpld pp^^aif : 
bathing, woulcj the prppriety of fbrfl^ing, op a large ^^, tepid fwioir 
mipg tanks, or even warip baths, be unworthy of cppsideriatpn. The. 
n^aiq and onlv objectiop which presents itself to puch ^ proppsel m Ihfi 
expense ; hut this does not appear, from calculations }aid hefpr-e the 
Health pf T<>wps Cppimissiquj so great as is gep^r»lly supppsed, (Rep* 
I., p, 313). Tfie suggestion is haz^rcjed, howey^fi rather to eKpit^ 
inauiry than with any sangpine hope of ^eeipg it parried intp e^eQutiQH * 
npt SP, however, the provision for river bathipg.j tjiis neither ipvoliflia 
difficulty nor expense^ 

This Report must not be qoncluded withppt obspryihg tiu^t an 
esteemed citizen of Exeter, J. Daw, Esq., 4>out six ipopths sappe, iaid 
before the (Commissioners of Improvement a yciry able s^tt^ppneHb esn- 
nected with the public health of the city, in the course of which he 
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directed aitention to the excessive mortality which prevailed in 1841, 
as likewise fro|n ]!ii(iahaelinas, 1843, t^ Lii4y O^Ji lp44t ^nd showe4 
pidst salisftiptorily th^t thb mortality )iad in a gre^t measure taken 
^ace inlocalittes which were characterised by c^rc.titnst^ndes of defi- 
cient sanatory police; for that this undue mortality not only Mlewed 
the lilies of iJf^Q \iiMXlVflKe4 drains in the outskirts of the town, but iqra§ 
fq^pd ift J}>e yicinil^ pf fll^ugh^jfrhpus^?, ^p}g»ti^ ^^, MFi Daw's 
40ten|fnt» oo |he^ pi^U^rs V^X^ 9Q If^cid a^<i cpnglilsiye^ tW th^ 
CommMpfteW imwedi^tplv jregpoa^ed to bis g-ppesJ, Tte drains CQDi- 
plain§4 pf ftre now j?qverea gv^r » ft atriptej: pi^iqe is ^iwg establj^he4 
ft§ r?g^ds tb@ mpri^ priys^te iofj^p^ions pf san^pry rej^uI^Uons ; ^nd 
i^ er^pr the ipor^ ^fl^liu^lly tp follow liP tb^se ap4 other nepess«try 
measures connected with the public, health of tb^ pUy| the Com^^i^- 
sioners have appointed a poipmi^tee of their body, Under the designation 
of the Sanatpry Qcmmiitt^P* whose fole duty is tp^ carry put fiue)| 
provisions pf tfieir Act as relate to it* This committee is now actiyply 
employed in giving their attfiutionio many of the points above enu- 
merated, ... , , 
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C(mmunicati<mfr(m T. ffawksleVf Esq., pf. ]^0tti^hanh ^xplcma-. 
tory of some Passages in 'itr. Evidence rdaiing to the Size ami 
Comiructian of Sewers* * . ■ - 

Sir, ^ ■ '* ' '>lW*iijjlitiii,Jttly 15,1845. 

Ik compliance with your wishes, I have the honour to transmit, 
in explanation of part of 'tne"^viden6e giraiBy inetefere the ftealth. 
of Towns Commission, a shoit aljstract of some of the principal results 
of my experiments and investigsfioi^s cbncctrtiing the discharge of water 
in pipes, rivers, and sewerSy itid the ' f^^uisite magnitude of artificial 
water-courses. To this I have iqyj^ttded thre^ ve^jr daslly applied 
tables, for the use of practical men; 

' < • ' I am, Sir, 
JST. ffobhouse, JSsq,y Your most obedient servant, 

• 4rc. 4m?, <5w. • " • • -^ ^ -'•- •— ."' : '-- \ A —■ T.;iliewK«^8Y.' 

■ \ "f 



1. The fundamental proposition from which all inquiries into the 
circumstaBces a^MiPgJ^be. ^pw pf wfjtcir- .9^u«t,|^roc|de(| js simf^y th]#, 
that when the motion is uniform^ the forces cm^ the resistance are 
equal. ... --'. ,.■•■. « 

Now, the resistance which w«t^ experiences in moving with uniform 
velocity along a uniform ch^u^l of considerable magnitude arises aJimo>ilt 
entirely from the friction, or rathei;. impact, ^f the particles i^ainst those 
portions of the channel wititi ^hich th^y come in contact, and the effect 
of that resistance must , necessarily; be spread over, and be divided 
amongst, the whole number of filamentk set in motion by the operating 
force. 

In a cylindrical pipe^ the surfaces #f coirit&ct Is "^ rdl (where v = 
3*1416, df r= the diameter In inches, and I = the length in inches) 

and the corresponding number «£ ^filwneqta ift as --j— » consequently 

the resistance due to these circumstances is as 

The resistance arising from ^hei. collision of the particles against the 
sides of the pipes is manifestly \ as the square of the velocity (r); the 

total resistance is therefore as ■ , and putting (a) for a constant 

number to be det6rmiiied4»yMei(^fm6i\^,^e. obl&lnto^'the^atoeof the^ 
resistance (r) . ^ 

The force which occasions theii^tion^'aWj^Yerj^fnjdfi.theresistancey 
is familiarly reprefteiitabl^ by "a pej^sd^iJar coluroh'or head of water 
pressing on the mouth of a filled pipOb Call this head, in inches, (A). 
When the column is not ia motion the head eserts a-ptessure exacUy 
proportionate to its height; but when the water begins to flow a certain 
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portion of thi« pressutie is removed. The pressure thus lost is in the 
ease of a pipe flb'wing full e^ual to rrrt the velocity being measured 
in inches per second. Consequently, the foxce (/) whioh remains to 



counterpoise the veiriiBtffluSS (r) is equal to A ^ rr^. 
Now making;, ac9pr%fi[Jo;o|}y.(^lfi4a«?/W*tf4 Jpropopitio% / as r, we 

• ,. • '.^ ■». ',•-.. .M . M.' ; .5Ir5n ^ : .4 /'- »'M.>. . 
AR(},,by a3f^ri9^nt,^:^fgl^Bi»«i .-.: i 

' 'T 112000* 



C^iie0qQend|r>.'if s= x/ ^^^ ^ an equation applicable to />qw* from 

which any one of the l)uf v&ETi]l!ible qtianfeities* inay be determined when 

the other three «ite givfehv "'\'' *' 

But with regard to sewers^ it must be remarked that the streams by 
which- they hi^*fftd''dltotfld'b« iAlidB'to'1!6N<^lrf X^€ direction of the esta- 
Mkhed cuy^t/with a Vell^etcy^i^ least eqda! to that which obtains in 
the sewet^*^&ceqtlati6n then befcdities ' ^ 

■, .,, ,.,,:, ..,<*.,.,;.a.i2oo9<«'. 

...aadheace..^-^^^, ,. , 

Now the quantiiy 0/ water discharged in each minute in cubic feet is 

IMS. ^TV'- 

« 4-564. y^V 

But it is very convenient to consid^ ^r^s a declivity. Let, thereforCi 
the 4ecljyiity be,^ii^;|i, t)M^^.i^ r ;a?idndi«r«(]^ 

.^ ._«i«2^^::-..,<c>. 

In this form the equation contains only three variable quantities, the 



tiB^fUl i^aih &tt tbetefbte capable of ts^fng eiiiitiited iii a tkbiilaf stated 
pient for practical applkatiDn (i(ee Tat)l^ {^To. 1)| and thej «irti. qhM 
easily obtained froAi tne equivaWzil logaritnmic form of the equation (A) 

, 5 log. cf— log. « , -^^. 

log. g g ' ..> '' j^. r' - ^ + 'ew*^. -^ 

!^ If lieMentially neceatory to kndW nbt dfaiy the qi&ntify of Water 
which can be discharged, but. also the^ area from which that quantity of 
water will be derived. ^ ^ , , \ 

During a violent thunder cttorm whidi recently occurred in Notting- 
ham, and which in conBcquenee of the inad^aacy lorf Uie aewkiS inun- 
dated the lower parts of the town, -Iths of an inch of rain were observed to 
fall in something less than half aii hour, and this depth, about two inches 
per hour, very nearly corresponds with the maximum fall observed by 
Mr. Roe in Lond<m* The hourly &U upon dte apre ^ gpronnd is tb^rebre 

4840 X 9 X 2 •' 

— = 1260 cubic feet, which is very nearly equivalent to 

J 20 cubic feet per minute. 

tri town districts, whicn are roofed and pave^ about ^ths oi^ the rain 
will, after the first few minutes, run off the surface as fast as it ^Is. 
Tflie sewers mlist therefore be jprovided of 4 magnitude sufficient to ais- 
charge in each minute .a number of cubic ieet of water, j^qual to iCK) 
fnultiplied by the humber of acres in the natural urtan atea of dr^agp*. 

It sometimes happens that the natural airea is partly uriban and partly 
rural. In the rural district \ht land is gietieraUy under cultivation, and 
consequently the water li partly absorbed, and is likewise partly detained 
in cavities. Moreover its pasglkge to the sewers is always more or less 
delayed, according to the natufe^of ^sdil kM the inclination of the 
ground ; and it may furthet be ob'served, that very violent rains are 
rarely in thi« tiliniat^ «# long ddtation> With i«ipkt to thei^UI^ pot^ 
tion of the district, it will therefore generalljf be suflScient to assume, 
where the country is At7/^, a fioW to the sewefs in one minute of about 
50 cubic feet per acre, and where the country is slightly inclined a flow 
of about 25 cubid ftet pigr acre. . ., , . ,. . 

3. With the above valuesf of (<^) We Are enabled id determine the mag- 
nitude of any cylindrical or nearly cylindrical sewer; but as it fre- 
quently happens that the stream has to be conveyed, especially in out- 
falls, through channels of very dislimil^r figures, some of which may be 
closed and others open^ the subject will not be practically complete 
uftWsS'^fe ebtiin ati ^quMdh bf geh^fial appHca.biiity. '• '■ ' ' ' 

Reasoning as before, the resistance ef a channel of irregular form is 
manifestly directly as ihe^Ktent of the rubbing surface, directly ftb th^ 
square of the velocity, and inversely as the area of the transverse section. 

Let (m) represent the girt of so much of the margin of the section as 
is in contact with Ihfe fetream,artd let X^) represent the transverse area 
of the stream. Then when the velocity is uniform, 

h'c=,alv^ — r 

s r . ■ 

And since u ^^ -^ — ■ — • ' "^ 

- , ' -^"^^^^^^^ . 112000 
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And again substituting for -j- its equivalent — ' . . 
m rtJtttfo finally t it / H2000 * j^i 334^ JL . ^ . (D). 
But th»<]^aRtity efwatca? (9) dMCh«rged in ea<5i> mmdte i» in caMe 



- 60* 



And n s= •: — -jr. 

These equirtions-contain four variable qualities, aild consequently the 
results da not admit of «rrangement i» a shagle Table. 

We may however assume in the equation (D) ihat 

hi i & ,1 { I i p , 



6r,* 
m 


- 


p- 


Consequently v 


- 


334 



v« 



(E). 



p=i ."': (F). 

^ 112000 ' 

equations which admit of tabulation, op .one form ; see Tibbie No. 2. 

4. The liable No. 1 resolves, by a single inspection, all questions 
which are likely to arise respecting the proper magnitude of town ^ewefsl 
of a cf/lmfirical sh^pe^but this sbap^ is not the BtH>st; ^r^per for or^ixMry 
sewersi t)uring dry weather the stream throi^g]^ the sev(r<^r co^dsistsi m 
general j of no more tban tbe waste water of bt^uses^ thopgh soiDetities- 
tp tills may l>e added the injection water of eug^n^s and.the dra^i^e 
^bm manuiactories. Commonly, however, the st|«ea{ft is so much spread, 
m a sewer of the cylindrical shi^, that it mc^vesalong Very duggishly, 
and consequently deposits in its course most of tile filth ind diefMuff^ 
which have been brought in from the minor drains Imd gutly-kolesb A 
stratum of solid matter^ therefore^ sf^e^ily forms at th«bo6tofu of ihe. 
sewer, IVhk^ stratum is continually increashig a^d eoMinUaUy ii^duteting, 
till at length the s^wer bQcomes so much obstructed as cithtt to be n6< 
longer capable of pavBiofp thi^ piodiioe of ,«ardMiiry laissi- or otkenvSte «C* 



1^56 Mr. Thmas Hawhley^ 

itcemng the water from the domestic drains. The sewer has then to 
be broken open for the performance of a noisome^ expensiye, and un- 
healthy operation of manual cleansing, only to be again from time to 
time repeated. Now our equations show that velocity is gained as the 
stream is made to assume a more compact section, for the velocity is 

always as \/ JL ^^^ ^c know also that the ability to scour increases 

in a much higher ratio, namely, as the sqtiare of the velocity ; it is there- 
fore of much consequence to add even a trifle to the velocity when the 
discharge is small, by adopting for our sewer a section of such figure 
that, while it shall not seriously depart from the strong and otherwise 
advantageous form of the circle, shall at the same time considerably 
diminish the denominator m when the stream [is diminutive. It is also 
desirable that the sewers thus formed should be comparable with each 
other, be of easy construction, easily calculated, and easily repaired. 
The egg-shaped oval, of which examples are annexed, is on these 
accounts to be commended. 

The area of this oval is 

.,854 f^ +m\2+ (:B£3x2rf)^ _ (:mjl\ ^ .^^ 
^,. \2 8 4 2 / 

or, its area is very nearly equal to the square of its horizontal diameter. 
And its internal periphery is 

V2 8 4 / 

or its internal periphery is 3*6 times its horizontal diameter. 

,, s '996 iP d 

Moreover — = --, = --- 

m 3*6c? 3*6 

But in a circular sewer — = - 
m 4 

•*. since V a \/ JL the velocity in an oval sewer is to the velocity in 
m 

a circular sewer as ^ : \. : : 20 : 19, and the cleansing effect as 

{» ..Hi^ 1*9 2 

10:9. 

When the two descriptions of sewers are of the same diameter, the 
area of the oval sewer is to the area of the circular sewer as 996 to 185 
«= 1*21 to 1 ; .•. when the areas are equal the diameters will be as 
8 to 9 nearly. And hence we have these convenient rules for deter- 
mining the mi^itude and power oioval sewers, 

1. jFind in the Table the diameter of the circular sewer capable of 
e^ording the requisite amount of drainage. Deduct its ninth part. 
The remainder is the horizontal diameter of the equivalent oval sewer 
which is to be constructed in the manner shcnon by the lines on the figure, 

2. Add one-^ghth to the diameter of an oval sewer. The sum is 
the diameter of the equivalent circular sewer ^ the discharge^ declivity^ 
and drainage area of which may be found m the Table, 
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liOW 




Mveli 



2-feet circle, with its equivalent 

ovflfl sewer. 



The game, fomned in bad grouild.l. 





4-feet circle, and its equivalent oval 
sewer, supposed to be formed in 
bai ground, and at greai- depth. 




The doUed4ia.*:ri>«.-th.V4^^^W^ *^ ^^'^ ^^ ^ 
vol*. II. 
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Mr. Thomas Hawhuley — 
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Table No. 2.— Applicable to Skwsrs, Rlybrs, Pipes, and WATBii-couiwiiS of any Figure, 
Regular or Irregular, eihibiting the Dicclxvities and Vblocities (in inches per second) 



corresponding to Tarious values of /> ( = 


— in the equation 1; = 


= 334v/f^ 


1 


Rate of 
Inclination 




8 

Values of p =r - 


, 8 and 


m being iaken 


in inches. 




or Declivity, 
(1 in w.) 


1 


2 


4 


8 


16 


32 


64 


128 


256 


512 


Iin9 . . 


111 


157 


222 


315 


445 


630 


890 


1260 


1781 


2519 


1 in 16. . 


83 


118 


167 


236 


334 


472 


669 


945 


1338 


1889 


Iin25. . 


66 


94 


133 


1^9 


267 


378 


535 


756 


1069 


1511 


Iin36. . 


6b 


78 


111 


157 


222 


315 


445 


630 


891 


1260 


1 in 49, . 


47 


67 

- 


95 


135 


190 


270 


381 


540 


763 


1080 


1 in 64. . 


41 


59 


83 


118 


167 


236 


334 


472 


668 


945 


lin?l. . 


37 


52 


74 


105 


146 


210 


297 


420 


594 


840 


1 in 100 . 


33 


47 


66 


94 


133 


189 


267 


378 


534 


756 


i in 144 . 


27 


39 


65 


78 


111 


167 


222 


315 


445 


630 


1 in 225 . 


22 


31 


44 


63 


89 


126 


178 


25r2 


356 


504 


1 in 324 . 


18 


26 


37 


52 


74 


105 


148 


210 


297 


420 


1 in 441 .« 


15 


22 


31 


45. 


63 


90 


127 


180 


254 


360 


1 in 576 . 


13 


19 


27 


39 


55 


78 


111 


157 


223 


315 


1 in 729 . 


12 


17 


24 


35 


49 


70 


99 


140 


198 


280 


1 in 900 . 


11 


15 


22 


31 


44 


63 


89 


126 


178 


252 


1 in 1600 . 


8-0 


11 


16 


23 


33 


47 


66 


95 


133 


189 


1 in 2500 . 


6^5 


9 


13 


19 


26 


38 


53 


76 


107 


151 


1 in 3600 . 


5-5 


7-5 


11 


15 


22 


31 


44 


63 


89 


126 


1 in 4900 . 


4-7 


6-6 


9*5 


13 


19 


27 


38 


54 


76 


108 


1 in 6400 • 


4«0 


5-5 


8-0 


11 


16 


23 


33 


47 


«7. 


94 


1 in 8100 » 


3*5 


5- 


7*0 


10 


14 


21 


29 


42 


59 


84 


1 in 10,000 


3*2 


4-5 • 


6*5 


9.5 


• li 


- 19 


•26 


•38 


•53 


76 
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Example 1. Wh^t is the necessary diameter of an oval sewer to drain 
a town district of 50 acres, the attainable declivity being I in 50 ? 
Answer, The Table gives the diameter of a circular sewer = 36 

36 

inches. The horizontal diameter of the^ oval sewer is therefore 36 ^ 

= 32 inches* 

Example 2. What area \^ill an oval sewer of 92 inches diameter 
effectually drain, the fall being only 1 in 100 ? 

96 
Answer, 96 + — = 108 inches ife the diameter of the equivalent 

8 

circular sewer, which sewer it appears by the Table would, under the worst 
circumstances, drain 553 acres of town area, 830 acres of precipitous 
rural area, or 1106 acres of a moderately inclined hiral district. 

5. The Table No. 2 is capable of very extensive application, since by 
its use we may determine the magnitude and declivity of a sewer, pipe, 
river, canal, or other water-course to effect a certain performance ; we 
may determine the velocity of a stream and the stability of its bed ; we 
may assign the contraction to be given to a harbour to enable the current 
to accomplish the requisite amount of scour ; we may assign the pro- 
portions of the drains in fen levels ; we may conduct water by gravitation 
along conduits or aqueducts for the supply of towns, and do all these 
and many other things of equal importance, without guessing at results 
and without wasting the capital of the proprietor. ; with proper modifi- 
cations it is also applicable to the various cases of land and agricultural 
drainage.* 

Example 1. Mr. Watt measured a canal 18 feet wide at the surface, 
7 feet wide at the bottom, and 4 feet deep; the declivity wias 1 in 
16000, the mean velocity = 14 inches nearly. 

tn this example — es: » ac 29, which is not to be found in the table, 
»». 

neither is the declivity 1 in 16000, but j^ = 32 and 1 in 8100 are both 

to be found ; in the column headoi 32 we find opposite 1 in 8100 a 

velocity =±=21, and 32 — 29 = 3 is ^ of the difference between 32 and 

""21 — 14 
16, /. .=^ 1 '4 has t6 be deducted from 21, leavibg 19-6 for 

19-6 
the velocity cotrespohding to a fall of 1 in 8100, and / ■ t^ = 14 

inches, the velocity corresponding to a fall of 1 in 16000, as was found 
by actual experiment. Calculating from the formula ( «; ss: 334 a/ SL Y 

the result is 14*2 inches. 

Example 2. Monsieur Couplet experimented on the discharge <>f .« 
large pipe at Versailles, the diameter was i9'2 inches, the virtual 
descent 1 in 300, the yeloci^ = 42 inches nearly. 

"• ■_---.. ^ - - .::; 

* In all important cases not inchided nji the Table, the calculations should be 
made immediately from the fyrmulse. 
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Here — = 4*8. Looking along the line 1 in 324, we have under — =4, 

a result = 37 inches. Add tV of 35 for the difference between — • = 4 

and i sr 8. This gives t? = 40'7, add ^V^h =1*6 for the differ- 
m 

ence of the declivity, and the result \% 42 '3 inches. By the formula 
v = 41 '8 inches. 

Example 3. The Italian river Rheno is stated to be 189 feet wide 
and 9 feet deep, and it has > declivity of I in 4200, what is the 
velocity ? 

In this instance s = 189 x 9 x 12", 
and {probably) m ^ 200 x 12, 

/. — = p.s= 100 nearly. 

And averaging as before i; = ^1 inches nearly, which is a few inches 
greater than the recorded velocity, as in fact it ought to be, from the 
defective character of the ejEperiq^nt, in-wiikh the stated velocity (44 
inches) was derived from the time (12 hours) occufyied by the passage 
of a fresh through a distance of 30 miles. - 

The velocity of the important river, the Po Grande, was found to be 
55 inches; from an assumed value of/>, which is almost certainly too 
great, we determine the velocity = 60 inches, quite sufficiently near for 
practical purposes. 

6. When the discharge and the declivity are alone given, as 
most commonly hapfiens in practice, it is difficult to determine 
the dimensions of an irregular water-course. The best mode of 
proceeding is, first to ascertain, from Table No. 1, the area of the 
circular sewer, which would perform the required work. Then 
assume the intended water-course to have a . nearly rectangular 

margin. We know that the velocity is proportionate to \/ — ; in the 

s /d 

circular sewer ^ = ^ "J, imd in the rectangular open water-course 

s / J. ^ 

— as .y/ — 1_^, in whi<;h b is the breadth and 3 the depth. 

The area must obvioubly be ii^reased W the velocity is climinished 

by increasing the quantity \/ — , and it must diminish as \/ — in- 

creases, for otherwise the discharges would not be equal* Therefore, 
with respect to the new area, ' 



ft8 = *7854^ 




6 + 28 
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•••y^=-*v3=.. 

Now assume that the breadth of Jhe water-course shall be to its depth 
as ^ : 1 ; 

' /. b:S::k:l. 

Whence *=±=* 8; 

•*• hT+Tl" k + 2'^'^^^' 
And, consequently, 



The depth S = • 7 cf A/jLil?. 



Thebreadthi=Aa=:-*7rfv/ii^ X A, 

Example, It is required to.detennine the size of a large open water- 
course, with nearly upright sides^- th^ area to be drained containing 
about 2000 acres of land i nanielyt 300 acres of town area, 800 acres 
of flat rural district, and 900 acres of Irilly country, the decliyity of i 

the water-course being 1 in' lOd.' j 

These areas are jequivalent to * 

Town area ••*...•• = 300 acres. 

800 
Rural district • , ♦ -r- • . . =200 „ 

.. - 4. 

860 \ - 

Hill country ,. • . *7p . . . = 430 „ 

Tabular Total . . = 930 „ 

By inspection of the Table No. 1, 1 determine the diameter of a circu- 
lar sewer, capable of effecting this service, to be 120 imches, =10 feet. 
I am prevented by local diftictilties from making a deep cutting, and I 
am therefore induced to assume that the breadth shall be 10 times the 
width, /. ^= 10, the equation therefore becomes - 

J = -W \/I|l := -ix 10. V'^^- 3 feet ■ 

= the depth required. . 

And ft = AS = 3 X 10 = 30 feet = the width reqfiirei 
With these dimensions I construct a rectangle as fbllows:-^ 
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And upon that rectangle arraiige the outline of the water-course, bo 

that without. (Jistprbing the value of kJ .^^ I may. nevertheless ob- 

tain strength ofform^ economy of (ion^trucfiony and power to sdowwhen 
the water is low, 

7. It now only remains shortly to notice the rules to be observed in 
proportioning the thickness of s^eet sewers. In firm ground the prin- 
cipal pressure arises from the weight of the incmnbent earth, and in even 
semifluid ground this perpendicular pressure cannot be exceeded by the 
pressure on any other part of the sewer, for if it were the sewer would 
be displaced and actually floated up* to the surface. Now a brick of fair 
average quality will support without crushing a column of soil at least 
600 or 100 feet high. It is also known that good hydraulic mortar, 
especially if mixed with about j-th of Roman cement and a sufficient 
quantity of sharp river sand, will be equally strong. The practice of a 
long period of years has decided that a permanent strain upon brick- 
work ought not to eiceed -about ^th of the crushing force. Let (fy 
be the thickness of the work, (r) tbeiradiuQ of curvature, and D the 
depth above the crown at which the sewer i% to be constructed, we then 

obtain = t), and from'this equation we have formed the following 

T "r t 

Table:— 

Table No. 3.— Showing the Maximum Depth at which it is safe to Construct Sewers, 
with the undermentioned Jladii of Curvature apd thicknessefr of Bcick-ifcirk. 



Radius of 
Carvi.ture. 


i Brick. 


1 Brick. 


1^ Brick. 


2 Bricks. 


Si Bricks. 


Feet. 












1 


■ 44 










2 : 


25 


• 








3 


.- IB 


32 








4 




. 95 








ft 




It' 








6 




18 


25 






7 




\6 


22 






8 


• * 


14 


2jD 


25 




9 




n^ 


18 


23 




10 






16 


• 21 




11 




, , 


15 


i9 


23 


. V:; 




f • 


14 


18 


22 



If the earth be firm and sound, tbe thickness of the sides of an oval 
sewer need not be greater than that of the crown. If the earth be soft 
and moisi, the sides uai^st be dne-balf tbicka^ Jhftu ^hp crQwn ; and if 
the earth be semifluid, or liable to becotne so, or be quick-sand, or soft 
London clay (such, fer instaiice,.as has beenjn/at witfa in several railway 
cuttings, where it has run itself out to a slope of fJtQ-l), then the thick- 
ness of the sides must not be less tlian that due to the radius with which 
they are struck. 

Example \\ A circular sewer of 8 feet diameter has to be made at 
a depth of 20 feet, what must be its least thickness? — In the 
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Table, opposite the radius 4 feet, is placed the nearest depth = 

25 feet, over which is the thickness = 1 brick. 
Example 2. What is the thickness of the equivalent oval sewer, the 

soil being wet and nearly semifluid ? — Answer, The diameter of 

the equivalent oval sewer is only 7 feet. The radius of the 

crown is therefore 3J feet, and the radius of the sides 7 feet. 

From the Table, I find the thickness of the crown = 1 brick, 

and the thickness of the sides = 1]^ brick. 
In sound earth (which presses perpendicularly), the top of the sewer 
ought, instead of being a semicircle, to be an arch of equiUbrium. It is, 
however, but little necessary to attend to this correction, inasmuch as the 
friction and cohesiveness of the incumbent earth are always sufficient to 
prevent the haunches from being forced up by the pressure on the 
crown. 

The strengths given by the Table suppose an amount of attention to 
the "backing and filling" which there is too much reason to fear this 
description of work seldom receives. The quality of the mortar is also 
frequently neglected, as well as the joining-up of one length of work to 
another. It is, therefore, by no means surprising that many sewers have 
failed, and that it has, in consequence, become almost a custom to 
employ a strength, and incur an expense, far beyond those which are 
absolutely necessary. The result of the existing deficiency of principle 
in design, and neglect of attention in execution, has led to endeavours to 
diminish the €ost by diminishing the extent and magnitude of the work. 
Hence nearly all our sewers, and especially those more important adits 
which receive and discharge the waters of extensive and populous cities, 
are, almost without exception, too small for their intended purposes. 
They act well enofugh, it is true, on ordinary occasions ; but, upon occa- 
sion of those immense falls of rain with which we are visited every two 
or three years, they almost invariably become gorged, and hence fearfully 
inundate the lower neighbourhoods. The Romans, possessing little or 
none of our scientific knowledge, nevertheless understood the uses and 
value of sewers much better than we do. Rome was effectually con- 
toured, and every hill possessed its separate cloaca, of great size, into ^ 
which the minor drains separately entered, and these principal cloacae \ 
again discharged their accumulated contents into the " cloaca maxima," 
a sunk sewer, of not less than 15 paces in diameter. Such also was the 
importance which the Romans attached to the subject of drainage, that 
they even enacted a general law, entitled the " Servitus cloacae," under 
which sewers could be taken through private property, whenever needful 
for the public benefit. With the moderns, however, immediate pecu- 
niary economy is everything ; money is habitually considered and valued 
per se, without reference to its utility in procuring health, education, or 
comfort, and hence ill-contrived, badly-executed, and scarcely-remediable 
works are continually forced upon the country, in defiance of a multiplied 
experience of their ultimate insufficiency, in order that some present 
outlay, or, perhaps, a trifling amount of salary may be avoided. 

One of the most singular instances of this prevalent folly is now in ex- 
istence at Nottingham. Some years ago the authorities foimd it needfiil 
to inclose an open brook-course, into which the drainage of about 150 
acres of town area, and probably 600 acres of a somewhat precipitous 
rural district ran. The diameter of the sewer, which is circular, was, 
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from motives of economy, restricted to about '4 feet; now, from our 
Tabl^, it apipears that the proper diameter of an oval sewer, on a 
declivity of 1 in 80, is, for effecting this extent of drainage, somewhere 
about 8 feet. The consequence of this deficiency of magnitude is exactly 
what might have been anticipated. The sewer, incapable of conveying 
its burden, discharges its water with great violence through the gully- 
holes, and thereby inundates the houses in its course, occasioning not 
only damage to property, but also alarm, discomfort, and serious loss of 
health to Sie iflhabitants. As the same authorities have also suffered 
this sewer to be built upon by the adjacent house-owners, so that its 
effectual improvement under any existing powers is wholly impossible, 
there is probably no case on record which more clearly demonstrates the 
impropriety of entrusting scientific management in the hands of an in- 
competent, irresponsible, and unpermanent local administration, than the 
one to which the attention of the Commission is now solicited. 

T.H. 
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